,”nocunnhr-nrsunnwd}t:;'"

ED 088 705 SB 017 485 .

TITLE vSChOOI Hathenatics Study Group Nevsletter= B
: [Curriculum Content, Development and’ Objectivee]

- . ... . Nunmbers 1-4-6-11-13-24-25-28-33-36-38. .

INSTITUTION Stanford Unlv., Ca11f SChool uathenatrcs study S

 SPONS AGENCY -

.GLOUP.. ... R
National Sc1ence Foundatlon, Hashlngton, L. C.

PUB DATE . 72
NOTE ' 288p. . ‘
‘ dEDRS PRICE . MF-$0, 75 HC-$13 go :“',. o SR
DESCRIPTORS Blhllographles. curriculua; *Currlculul Developlent'
’ . Elementary School Mathematics; Instruction; SRR
*Mathematics Educat;on' *Neusletters'-Reeearch;M e
o . Secondary School :Mathematics: e T
IDENTIFIERS - *School uathelatics Study Group. SHSG
ABSTRACT | | | o |

_ Thls docunent is one of three lade up of neveletters
fron the School Mathematics 'Study Group's (SMSG) series: of '
nevwsletters written between 1959 and 1972. .This'set' contains
nevwsletters 1, 4, 6, 11, 24, and 36, covering the history, .
objectives, organization, and projects ‘undertaken by SMSG;.

'~ newsletters 13, 25, and’ 28, discussing the: preparat;on and

V‘artrculatlon of content in SMSG tests;: neusletter 33, vhich dlécusses -

“‘mathematics for dlsadvantaged and. lou-achieving ‘students; and

_WI..,J;87.__(.w)_»._._r.,_.w

“newsletter 38, vhich'states objectives and -miniaum goals for - ks
mathematics educatlon. Related doculents are SE 017 486 and SE 017




scHooL
"MATHEMATICS

T “PERMISSION - T3 REPRODUCE” THIS -COPY.
MGHTED MATERIAL HAS BEEN GRANTED BY

U.5. OEPARTMENT OF HEALTH,
. EDUCATION & WELFARE
NATIONAL INSTITUTE OF
EDUCATION - .

THIS DOCUMENT HAS BEEN REFRO.
DUCED EXACTLY. AS RECEIVED FROM
THE PERSON OR ORGANIZATION ORIGIN.
ATING I T. POINTS OF VIEW OR OPINIONS
STATED DO NOT NECESSARILY REPRE.
SENT OFFICIAL NATIONAL INSTITUTE OF
EDUCATION POSITION OR POLICY.

e’

/i

1é

TO ERIC AND ORGANIZATIONS OPERATING
UNDER AGREEMENTS WITH THE NATIONAL IN- "
STITUTE OF EDUCATION. FURTHER - REPRO-.
- DUCTION OUTSIDE. THE 'ERIC SYSTEM RE: -
QUIRES PERMISSION "OF 'THE COPYRIGHT-
OWNER" ol




“PERMISSION TO REPRODUCE™ THIS COPY-
RIGHTED MATERIAL MAS BEEN GRANTED BY

E. G, Begle B
TO ERIC AND ORGANIZATIONS OPERATING
UNOER AGREEMENTS WITH THE NATIONAL IN-
STITUTE OF: EDUCATION. FURTHER REPRO-
DUCTION OUTSIDE THE ERIC SYSTEM RE.
QUIRES FERMISSION OF THE lCOPYRIGMT
OWNER."

To keep the mathematical community informed of its plans -
and progress, the School Mathematics Study Group will issue
anewsletter from time to time. This first Newsletter, devoted -
- tothe history, organization, present activities, and future plans-,,' 3

of the School Mathematics Study Group, is being sent to each_b' :
. member of the National Council of Teachers of Mathematics
- Those who wish to receive subsequem issues of the Newsletter
should so indicate, using the form pnmed on the ms:de back :

cover. -

. Financial support of the |
. School Mathematics Study Group
" has been provided by the

~ National Science Foundation

P

Copynghz 1959 by Yale Umvemty
'Penniaionmnynnsngnnwdpmwdeddmgmpetaeduugxm




_HISTORY

In the spring of 1958, after consulting with the Presi-
. dents of the National Council of Teachers of Mathe-
" matics and the Mathematical Association of America,
- the President of the American Mathematical Socicty ap—.'
" pointed a small committegof educators and university
"~ mathematicians to orgam:c%chool Mathematics Study
~'Group whose objective would be the-improvement of : -

~ the teaching of mathematics in the schools. Professor E. - -
'G. Begle was appointed Director of the Study Group,

- with headquarters at Yale University. In addition, the .
" organizing comittce appointed an Advxsory Com-
. mittee, consisting of college and university mathema- -~
“ticians, high school teachers of mathematics, experts in -
. education, and representatives of science and tcchnology,
- to work with the director. "
. The National Science Foundanon, with an mmal:

- grant of $100,000 in the spring of 1958 -and a further
- grant of $1,200,000 later that year, has provided the fi-
nanml support for the work of the Study Group.." "

3_1
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OBJECTIVES

""The world of today demands more mathematical

* knowledge on the part of more people than the world
of yesterday and the world of tomorrow will make still
greater demands. Our society leans more and more
heavxly on science and technology. The number of our
citizens skilled in mathematics must be greatly mcrcascd :
an underscandmg of the role of mathematics in our so-
ciety is now a prerequisite for intelligent citizenship.
Since no one can predict with certainty his future pro-
fession, much less foretell which mathematical skills will
be required in the future by a given profession, it is im- -
portant that mathematics be so taught that students will
be able in later life to learn the new mathematical skills

. which the future will surely demand of many of them.

To achieve this objective in the teaching of school

. .. mathematics three things are required. First, we ncedan
;. improved curriculum which will offer students not only
. the basic mathematical skills but also a decper under-

standing of the basic concepts and structure of mathe-
matics. Second, mathematics programs must attract and °
train more of those students who are capable of study-
ing mathematics with profit. Finally, all help possible
must be provided for teachers who are preparing them-
_ selves to teach these challenging and interesting courses.
~"Each project undertaken by the School Mathematics -
Study Group is concerned with one or more of these’
three needs.

OR GANIZATION

- Basnc polxcy for the School Mathematics Study Group '

‘is set by the Advisory Committee. This Committee
meets periodically to review the progress of current
projects and decides on the undertaking of new projects.
A list of the members of the Advmory Comnnttec isto .
_ be found on page s.

An Exccutive Committee of the Advisory Com-

~ mittee is available to handle urgent problems between. X

meetings of the Advxsory Committee. :
Each specific project undertaken by the School Mathc- :
matics Study Group is supervised by a Panel, drawnin
part from the Advisory.Committee. A list of the mem-
bers of the Panels as currently constituted may be found

~ on pages 6 and 7.




ADVISORY COMMITTEE

A. A. Albert, University of Chicago
F. B. Allen, Lyons Township ngh School, LaGmnge, Illinois
E. G. Begle, Yale University.
Lipman Bers, New York University
. 8. . Cairns, University of Iilinois
“G. F. Carrier, Harvard University :
'W. L. Duren, Jr., University of Virginia
Howard Fehr, Columbia University = -
H. V. Funk, Columbia University
A. M. Gleason, Harvard University
J. H. Hlavaty, Dewitt Clinton High School, New York
* P. 8. Jones, University of Michigan
L. Clark Lay, Pasadena City College.
K. O. May, Carleton College . . |
. J R Mayor, American Association for the Advanccment of
- Science ‘
‘A, E. Meder, Jr., Rutgers Umvus:ty
. B. B. Moise, University of Michigan
" P. M. Naghdi, Univessity of Califomia , L
Richard Picters, Phillips Academy, Andover, Massachusetts R
- G. B. Price, University of Kansas- e
- R. B. K. Rourke, Kent School, Kent, Connecucut
i A. W. Tucker, Princeton University, -
. Henry Van Engen, University of Wisconsin
* -A./D. Wallace, Tulane University
E. L. Walters, William Penn Senior ngh School York Penn-
- . sylvania
';Manc S. Wilcox, Thomas Cm Howe High School, lndlan- :
17" apolis, Indiana . N
"M, W. Zemansky, The College of the City of Ncw York, ‘
. New York ; :




PANEL ON 7TH AND 8TH GRADES

J A Brown, Statc UNVCI'SIty Tcachcrs Collcgc, Onconta,
" New York .

Lcnore John, Umvcrsxty of Clucago
B. W. Jones, University of Colorado
P. S: Jonés, Uniyersity of Michigan ‘ -
J. R. Mayor, American Assoaanon for thc Advanoement o
.~ Science -~ - L

P. C. Rosenibloom, Umvcrsnty of ancsota SR
Vcry] Schult, Supcmsor of Mathcmana, Washmgton, D C.

PANEL ON SAMPLE TEXTBOOKS

F B. Allen, Lyons Townslnp ngh School, I.aGrangc llhno'
Edwin Douglas, The Taft School, Watertown, Connecticut .
D: E. Richmond, lelnms Collcgc, Wlllnmstown, Massachu
L setts

C.E. Rlckart, Yale Umverslty .
chry Swain, New Tricr Townshnp H:gh School, Wmnctka
S llinois ;
R. J Walker, Cornell Umvcrsuy




"PANEL ON MONC ‘GRAPHS
. Lipman Bers, New Yok Umversxty. New York :
. H.'S. M. Coxeter, University of Toronto. Toronto, Ontano, '

. Canada " _
P. R. Halmos, University of Chlcago
J: H. Hlavaty, Dewitt Clinton High School, New York

.. N. Jacobsen, Yale University
* H. O. Pollak, Bell Telephone Laboratoncs :

- George Polya, Stanford University - e
- R.S. Picters, Phillips Academy, Andovcr, Massachuserts :
-.H. E. Robbins, Columbia University :
W, W. Sawyer, Wesleyan University
'N. E. Steenrod, Princeton University
J J Stokcr. New York University
Leo lepm, Queens Collcgc. Flushing, New York

_P_ANEL ON_-TEA,CHER_.TRAINING MATERIALS

]. B. Adkins Phillips Exeter Academy, Exeter, New Hamp-
g E
H F. Fehr, Columb:a University - S

- J. L. Kelley, Universicy of California =~~~ ™

“'L. C. Lay, Pasadena City College

_K.O. May, Carleton College ' '
B E. Meserve, Montchir State Tcachers Collegc. Montcl.nr

Ncw]etsey , '

‘G Young, University of Mlchrran ,

(The Director is ex officio a membcr of each Panel)




RELATIONSHIPS WITH.
- .OTHER ORGANIZATIONS

The School Mathematics Study Group is, of course,
not the only organization concerned with the improve-
. ment of mathematics in our schools. Some of the others
~_are: the Secondary School Curriculum Committee of
the National Council of Teachers of Mathématics; the

University of Hlinois ‘Committee on School "Mathe-"

matics; and the Commission on Mathematics of the'
College Entrance Examination Board. ,
The School Mathematics Seudy Group is not in com-
petition with any of these organizations. Instead, we
- believe that we can supplement and extend their work.
Liaison with them is provided by the simple expedient
of mcludmg on our Advxsoi'y Committee and on our
“writing teams representatives of these organizations.
The Federal Government also is vitally intercsted in
- the improvement of school mathematics, as is evidenced,
for cxample, by the financial support provided by the
National Science Foundation for the School Mathe- -
* matics Study Group. Even more important is the pro-
*, gram of Summer, Academic Year, and In-Service In- -
' stitutes sponsored by the National Science Foundation, .
without which any widespread improvement-in the -

.- teaching of school mathematics would be virtually im-

possible.




,N_R'ojEc TS UNDER wAY
EXPERIMENTAI. PRO]ECT—Gunas 7 AND. 8

Ihe School Mathemancs Study Group bcheves it
ameularly important that greater substance and in- "
terest be given to the mathematics of gradu 7and’8. .
One of our major projects now under way is conicerned -
‘with the curriculum for these two grades: Unlike the
curriculum for grades 9 through12, the curriculum for
these two gtadcs has not had the benefit of miuch careful - .
study in:recent years, Our approach has therefore been .
_expenmental About a dozen: expetimental units have "
been ‘written and are now being ‘tried out in approxi- .
matcly one: hundred classes scattered over the. whole
** country. Some of: these’ expcnmcnul units deal with
- standard topics treated from a new point of view; others
;pment matena.l that is hkely to be novel at this:leve
‘Our genenal point of view has been to think of grad,
7.4nd 8 not as the end of elementary school mathematics;
but rather as a foundation for the work of the: scmori'
high school. We have . tried to include in the ex
ental units a better intuitive basis for the algebra
geoinctry courses. which should follow. .:.*
Prel; reports from classrooms in which: the:
apters are being tried indicate that students find math
atics from this new point of view very interesting. .
In this work we have codperated very closely, sharin
both, textbook matcnal and. personnel, with a umlar
roject at the. Umvemty of Maryland:
Ata wrmng session to be. held_:hl"




SAMPLE TEXTBOOKS—GRADES 912

A second project now under way is aimed at the pro-
duction of a’ series of sample textbooks for grades. o
through r2. The topics discussed in these textbooks will
‘not differ markedly from those included in the present-
day hlgh school courses for these grades. However, the
organization and presentation of these topics will be
different and, we hope, improved. The curriculum
*“which these textbooks will illustrate will stress both con-
cepts and skills. It is hoped that it will provide a better -
understanding of the nature of both inductive and de-
ductive reasoning and at the same time lead to a better
appreciation of mathematical structure.

We do not believe -that any single curriculum is to-
be preferred to the exclusion of all others, and we intend
the curriculum embodied in these textbooks to be no
more than a sample of the kind of curriculum which we
" hope to see in our schools.

“We foresee a variety of ways in which these textbooks :
will be used. They will, we hope, provide a model and
a source of suggestions for the authors of the classroom
textbooks of the future. They will be used in a wide
variety of classes to sce how new topics in mathematics
and new points of view agg hapdled by students of
_ different ability levels and by teachers with different

degrees of preparation. We expect that a major use of
-these textbooks will be in connection with both pre-
service and in-service training of teachers, since they will -
provide concrete illustrations of how an increased em-
. phasis on basic concepts and on mathematical structure
~_can be brought into the classroom.

‘At a writing session held at Yale University durmg
the summer of 1958, detailed outlines for these textbooks
. were prepared, after a careful inspection of the publica-
* tions and recommendations of other organizations in-
terested in high school mathematics. At'a second writing
- session to be held at the University of Colorado during
- the summer of 1959, we plan to prepare complete pre-
hmniaty editions of these texts together with accom- -
- panying teachers’ guides. These will be used the follow-
-ing academic year in a variety of classrooms selected by -

the School Mathematics Study Group During the sum-~
mer of 1960 they will be rev:sed 1n the hght of the ex- -




éericnce thus gained and will then be published in non-
“commercial fashion. They will be kcpt available for a

period of about five years, by which time we hope that
they will have served their purpose.

We plan to make the preliminary editions of these
texts frecly available in the fall of 1959. However, since

- they do present mathematics from a new point of view,

A

classroom use of them is not recommended until the

~teacher has become thoroughly familiar with their con= -

- tents.

The Panel on Sample Textbooks considered the pos-
sibility of publishing the outlines prepared last summer.
They decided not to do so in view of their tentative
nature. Moreover, it was felt that complete texts were
needed to contribute effectively to the purposes men-
tioned above.

" MONOGRAPHS .

A third pioy:ct is aimed at the produruon of a series
of short expository monographs on various mathemati- .
cal subjects. The primary objectives of such monographs
are &o disseminate good mathematics at the secondary

‘school level which will supplement the usual high school

* curriculum; to awaken ‘interest among gifted students

and to present mathematics as a satisfying, m ul .

- human activity. They are not intended as texts, but rather

“as supplementary reading material for students, their - -
‘teachers, and the general educated lay pubhcj

Oustanding mathematicians will write these mono-~ -
graphs. In order to be sure that they are understandable

and enjoyable by the audietice for whom they are in-

tended, preliminary versions will be read by lugh school
students and expenenced high school teachers. Their . -

comments, criticisms, and suggestlons will be passed on -

to the authors to form a basis for revision, if necessazy.”

The monographs will be published as paper-backs by

‘a commercial publisher. The first few will be available -
dunng the fall of 1959, and additional ones will appear' '

the followmg spring.




- TEACHER TRAINING MATERIALS

" A fourth pro_]cct, just getting under way, is devoted
to the production of textbooks, study guides, etc,, for -
~ teachers who wish additional training in mathemana :
- Particular attention will be paid to the production of "
material suitable for use in Summer and In-Service In-
stitutes, such as those sponsored by the National Scncncc B
Foundation. '
. "The Pancl on Teacher Training Materials wﬂl co- -
* operate with the Committee on the Undergraduate Pro-
- gram of the Mathematical Association of America, one ..
of whose concerns is the pre—scmce training of mathc—
matics teachers. :
.. Two publications in this area are now available from '
. the School Mathematics Study Group. The first of these - -
 isa study guide in modern algebra for teachers who wish "
to improve their professnonal competence by study '
either mdmdually or in small groups. The second is a
monograph “Some Basic Mathematical Concepts” .
written by Professor R. D. Luce of Harvard- Univer- *
sity. See page 18 for a fuller description of these two
publications. \ oo




TESTING OF:
NEW. TEXT MATERIALS

We believe that new text mztemls should
oughly tested.”"We do this'in two ways, Our experi
mental units for grades 7 and'8; for. example, are bein
" used in’ appronmatcly 100 classrooms in various parts
‘of the’ country. After. ﬁmslung cach ‘unit, ‘the' teache
fills out a brief questionnaire ¢ concerning the ability 1

f the students, the teachability of the v umt. ‘and the
for supplemeugry matcml We plan a: mllar




- FUTURE ACTIVITIES OF SMSG -

_ There are a number of other areas in which the School .‘

Mathematics Study Group will carry out studies and,

in some cases, undertake projects. Among these are:

I. The use of television, films, and filmstrips: both as
teaching aids and as teacher training aids. It is hoped that

- a study of some of the problems in this important and

~ difficult area will get under way this spring. ’

IL The sample textbooks for grades 9 through 12 men-
“tioned above are aimed at the college-capable student. -
The School Mathematics Study Group has an equal con-
cern for the less able student, and work on a program

- and materials for such students will be undertaken in the

near future. As a first step, arrangements are being made

to try our gth-grade text with students of intermediate
ability, in the hope that this material, takeri more slowly -
and presented more intuitively, will prove both feasnble :

* and useful for such students. h

HL Text materials for gifted students are badly needcd .

Some material of this kind will be included, as optional

sections, in our textbooks. More will be prepared when -

the preliminary editions of the textbooks are completed.

. IV. A conference on elementary school mathiematics, -

- sponsored by the School Mathematics Study Group, was -

~ held in Chicago on February 13 and 14, 1959. This con-"

- ference recommended a comprehensive study of the en- -
 tire mathematics curriculum from Kindergarten through -
grade 12. Numerous specific suggestions were made con-
cerning this study and a committee was requested to-:
formulate detailed plans and to present its recommenda-"
tions to the Advisory Commxttee of the School Mathc-, v
matics Study Group. ‘

V. Plaus are being made to enhst the aid of social

 scientists, particularly psychologists, in our work. One .

. outcome of the Chicago conference on elementary

- school mathematics was an increased awareness on the

- part of all the participants that the contributions of psy- "

chology to the teaching of mathematics are potennally '
very great. ,




THE 1958 WRITING -SESSION
" The outlines of the sample tcxtbooks for gtadcs 9
~through 12,-and also the experimental units for grades.
J7and 8 mientioned above, were produced at a ‘writing’
" session held at Yale University June 23 to July 18, 1958.
‘A list of the patticipanits in this writing session will ‘be'
found on pages 16 and 17. It will be observed that
participants iicluded - both- expcnenced high“school
teachers and distinguished research mathematicians: In-
‘ideed, it is a fundameistal belief qf the School Mathematics
Study Group that ‘substantial improvement. in the -schoo
h_:athemaucs curriculums can result only from. codpmuo 'on
“an equal bas:s, qf both these groups. S ‘

 the Scliool Mathematics Study Group an mdecd ‘make.
a. substantial contribution to, the i 1mprovemen ‘of
tmhmg of mathemancs m our schools




PARTICIPANTS IN THE
1958 WRITING SESSION

F. B. Allen, Lyons Township High School, LaGrange, Illinois
=.E. F. Beckenbach, The RAND Cotporation, Santa Monica,
California
" Emil Berger, Monroe High School St. Paul, Minnesota
~R. H. Bing, University of Wisconsin
< J. A. Brown, State University Teachers College, ‘Oneonta,
New York
Hope Chipman, University High School, Ann Arbor, Michi-
gan
~ Mary P. Dolciani, Hunter College
Edwin Douglas, The Taft School, Watertown, Connecticut
E. A. Dudley, North Haven High School, North Haven, Con- '
. necticut
" Florence Elder, West Hempstead High School, West Hemp-
stead, New York
W. E. Ferguson, Newton High Scheol, Newton, Massachu-
setts
* Joyce D. Fontaine, North Haven High School, North Havcn,
Connecticut
Esther O. Gassett, Clairmore High School, Clirmore, Okla-
homa .
— E. Glenadine Gibb, lowa State Teachers College, Cedat Falls
fowa .
- R. A. Good, University of Maryland
Martha Hildebrandt, Provisio Township High School, May-
wood, Lllinois
Lenore John, University High School, University of Chmgo R
= B.W. Jones, University of Colorado '
~=M. L. Keedy, University of Maryland
~ Margucrite Lehr, Bryn Mawr College




Eunice Lewis, Labaratory ngh School, University of Okh- :
homa
-M."A. Linton, William Penn Charter School, Philadelphia,
Pennsylvaniz
- J- R. Mayor, American Association for rie Advancemcnt of
: Science
K. G. Michaels, North Haven H:gh School, North Haven,
Cennecticut
—E. E. Moise, University of Michigan
—E. P. Northrop, University of Chicago
-~ J. Peterson, Kansas State Teachers College, Emporia, Kansas .
R. S. Pieters, Phillips Academy, Andover, Massachusctrs '
+ H. O. Pollak, Bell Telephone Laboratorics
— G. B. Price, University of Kansas
- Persis O. Redgtave, Norwich Free Academy, Norwich, Con-
necticut
- D. E. Richmond, Williams Cuilege
- C. E. Rickart, Yale University
- P. C. Rosenbloom, Univetsity of Minnesota
Harry Ruderman, Hunter College High School, New York
" Veryl Schult, Supervisor of Mathematics, Washmgron, DC.
Henry Swain, New Trier Township High School, Winnetka, -
4 Illinois :
~=A. W. Tucker, Princcton University
(- H. E. Vaughan, University of lllinois
— John Wagner, University of Texas
~ R. J. Walker, Cornell University
~A. D. Wallace, Tulane University - e
E. L. Walters, William Penn Senior High School, York, Penn-
" sylvania
- William Wooton, Verdugo Hills High School TuJunga, Cah- .
- fornia o
=J. H. Zant, Oklahoma State University
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w7 SEND To School Mathematics. Study Group
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"STUDY GUIDE N MODERN 'ALGEBRA' :
e Thc purpose ‘of this Study Guide is to provnde '
" sistance to teachers who wish to improve their pr
- fessional ¢ \.ompctencc in modern algebra by study eit
_ 'mdmdually or in small groups. It contains a list of basic
. topics and ideas which should be part of the mathema
"/ - cal‘equipment of teachers of introductory (oth grade
.. algebra, There is a short bibliography and, for’ each s
%7 the basic topics and ideas, detailed refercnces to
2 ,'4_b1bl|ography . ‘

**'SOME BASIC MATHEMATICAL CONCEPTS
" 'byR.D.Luca

' An ‘exposition of elcmentary sct thcoty. togcth
» with illustrations of thc use of set concepts in vario
e parts of mathcmaucs o | R
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Thls Newsletter may be cons:dcred a progress report to -
* the mathematicians of this country, on the work of the School .
- Mathematics Study Group. .
- The aim of this. Stua'y Group—-better mathematics in our’

- schools—is spelled out in more detail in the following pages, -

~as is also the program being followed irs furtherance of this -

- aim. Here we wish merely to point out that a very sizeable -

" number of mathematicians have devoted a great deal of thought.”
- and effort to developing materials pointing some new directions

- which could lead to substantial lmprovemenrs in school mathe-
matics.

The task, however, is an enormous one and canot be fullyv ‘
 achieved by any one group. To assure progress, colleges and .
universities will have to make an even greater contribution
than they are now making. e

An encouragingly large number of high school teachers
would like to do a better job, and they should be provided -
with all the help they need. More, and improved, summer ahd i
in-service institutes are.necessary, as well as more summer
school programs desngned for teachers and emphasizing sub-
ject matter. The pre-service training of teachers should also be -
_ 1mproved to allow us to look forward to a continuing :mprove-..'_.
. ment ix the education of our children.

Individual mathematicians can contribute by designing. ¢nd:-:‘>.
teaching subject matter courses for teacher training and also by
acting as consultants to groups of teachers trying to introduce :
improved courses. -
 If the enthusiasm of all those participating in this Smdy L

Group can be reflected in the work which must be done, and -
can only be done, by our colleges and universities, then we -
have a good chance of achieving success in this task whizh is -~
so important to the welfare of our country.

~ Financial Support of the

School Mathematics Study Group
has been provided by the

- National Science Foundation

‘ Copynght 1960 by Yale Univenity.
" Permission to l'epnnt is granned provndcd that proper credit is gwen




'HISTORY

‘In the spring of 1958, after consulting with the Presl-
" dents of the National Council of Teachers of Mathe-
. 'matics and the Mathematical Association of America, -
- the President of the American Mathematical Society ap- - -
3 »pomued a small committee of educators and university
- mathematicians to organize a School Mathematics Study - -
_“ Group whose objective would be the improvement of
*-the teaching of mathematics in the schools, Professor E. -

G. Begle was appointed Director of the Study Group, -

with hudquartcrs at Yale University. In addition, the

';"_;xmttee consisting of college and university mathema

' ticians, high school teachers of mathematics, expertsin -
education, and representatives of science and teclmology,
‘to work with the director. = - :
. 'The National Science Foundation, through a series
of grant:. has provided very substantial financial su'p-r
port for the work of the Study Group. '

OB]ECTIVES'

““The world of today demands more mathemaual
knowledge on the part of more people than the-world
of yesterday and the world of tomorrow will make still
greater demands. Our society leans more and more -
heavily on science and technology. The number of our
citizens skilled in mathematics must be greatly increased;
and undcrs:andmg of the role of mathematics in our-
aety is now a prerequisitc for intelligent cmzenshxp
Since no one can predict with certainty his future pro-
fession, much less fovetell which mathematical skills will
be required in the future by a given profession, it is im-
portant that mathematics be so taught that students will
be able in fater ife to lum the new mathemauml shlls




To achieve this objective in the teaching of school -
‘mathematics three things are required. First, we need an
improved curriculum which will offer students not only .
the basic mathematical skills but also a deeper under-’
standing of the basic concepts and structure of mathe-
matics. Second, mathematics programs muist attract and .
- train more of those students who are capable of study-

ing mathematics with profit. Finally, all help possible -
~must be provided for teachers who are preparing them-
selves to teach these challenging and interesting courses.
Each project undertaken by the School Mathematics
Study Group is concerned with one or more of these -
three needs.

OR GANIZA TION

Basic Policy for the School Mathesnatics Study Group -
is set by the Advisory Committee which meets periodi- -
cally to review the progress of current projects and to
decide on the undertaking of new projects. Each specific
project is under the supervision of a Panel, drawn in
part from the Advisory Committee. The membcrs}np .
of the Advisory Committee and of the various Pancls
may be found on pages 12 through 17. :

RELATIONSHIPS WITH
OTHER ORGANIZATIONS

The School Mathematics Study Group is, of course,
not the only organization concerned with the improve- -
ment of mathematics in our schools. Somie of the others "

“are: the Secondary School Curriculum Committee of
the National Council of Teachers of Mathematics; the
University of Illinois Committee on School Mathe- .
matics; the Commission on Mathematics of the College
Entrance Examination Board, and the University of .
Maryland Mathematics Project. Liaison with them is
provided by the simple expedient of including on the
Advisory Committee, and in the work of each-Panel, -
representatives of these organizations. : N




-'Federal Govemment also s vmlly mtemted in"

-example, by the financial support provxded by the
Nanonal ‘Sciénce Foundanon for the School Mathe-

gram' of Summer. Amdemlc Year. and In-Scmce In--"‘._f’
titutes sponsored by the National Science Foundation,
"thout which' any wmlespmd unprovement in the ,_.-:_’.‘;

rect. _;giVen to the’ mathcmaucs ofgradcs 7and 8"
Our general oint of view has been to think of grades
: nd of clementary school ma

the improvement of school mathematics, asis evidenced, - -




These two texts are based on a series of individual

" units which were written in the summer of 1958, in a

writing session at Yale University, and tried out in

classes during 1958-59. These units are described on'

page 19. They have proved useful as supplements to con-

ventional texts for these grades and have been made
generally available for this purpose. -

. MATHEMATICS ror GRADES 9 THROUGH 12

This project is devoted to the production of a series
of sample textbooks for grades 9 through 12. For the
most part the topics discussed in these textbooks do not -
differ markedly from those included in the present-day
high school courses for these grades. However, the or-.
ganization and presentation of these topics is different.

* - Important mathematical skills and facts are stressed, but
equal attention is paid to the basic concepts and mathe-
~ matical structures which give meaning to these-skills.-

“and provide a logical framework for these facts.

We do not believe that any single curriculum is to be

- preferred to the exclusion of all others, and we intend

the curriculum exemplified in these textbooks to be no -
———more- than*a‘sampxe ~the kifid of curficuium which
we hope to see in our schools.

We foresee a variety of ways in which these text-
books will be used. They will, we hope, provide a
model and a source of suggestions for the authors of
classroom textbooks of the future. A major use of these

_texts will be in connection with pre-service and in- -
service training of teachers, since tliey will provide con-
crete illustrations of how an increased emphasis on baslc
concepts and on mathematical structure can be brought
inio the classroom. Finally, they will provide a-stop-gap -

- till such texts become available through the usual chan- -

“nels (in this connection see page 10).

Preliminary versions of these texts were prcparcd at -

_.a writing_sessicn-held-at-the-University-of- Coloraclo*m—*

- the summer of 1959, using detailed outlines which had -
been prepared at the Vale writing session in the summer -
of 1958. Brief descriptions of these texts may be founcl

on pages 20-22.




‘As with the texts for grades 7 and 8,a commenury
for. the teacher accompanies each text. . .
=" These texts are now being used in a total of 37 ex-,,_
-perimental centers involving approximately 260 teachers
and ‘18,000 students. As in the case of the project de-
scribed above, prehmmary reports from these’ centers.
are'most encouraging. . , L
“:'The teachers using _thes‘e texts repbrtvon their class- iy
room ‘experiences and, on the basis of these reports."
c 'texts wxll be revued dunng the summer of 1960

. _ MONOGRAPHS

A thud Pproject is atmed at the producuon of a series.
of shiort expository monogtaphs on various mathemati-
cal subjects. The primary objectives of such monographs_
are: to disseminate good mathematics at the secondary .
chool level which will supplement the usual high schoo
curriculum;-to.awaken.intetest.among gifeed studes
d:to | present ‘mathemstics as a satisfying, mumngful
humanactivity. They are not intended as texts, but rather..
supplementary reading material . for students, the
teachiers; and the general educated lay. public..
. Outstanding mathematicians will write thiese, moti
graphs. In order to be sure that they are understanda
and enjoyable: by the audienice for whom they ‘are in
tided, preliminary. versions will be read by high schoo
ats and expenenced high school teachers. Their
comments, criticisms, and suggesnons will be passed o
o the authors to form a basis for revision, if necessary,
These monographs will be publishied as paperbacks b
commercial - publisher."First ‘drafts of a half-dozen
manuscripts had been picpared at the time of pubha
tion: of thxs ans:.n'rran ’ :

xvfi TEACHER -TRAINING MATERIALS

ary school mathemancs curricila that have been seri
ously proposed, either by SMSG or by others, involve -
aspects of mathematics which have not, in the past, ‘been’
iicluded in. the normal. subject- matter training. of '




the production of materials specifically for teachers who
wish. the additional training in mathematics needed to
teach :n insproved curriculum. Particular attention is
paid to materials suitable for use in summer and in-
* service institutes, such as those sponsored by the Na-
tional Science Foundation.

Two series of publications are under way. The first
is a series of study guides for teachers who wish to im-
prove their profasnonal competence by study either in-
dmclually or in small groups. One of these, in algebra,
is already available (see page 18), and others on analysis,
geometry, logic, numbcr thcory, and probability are
in preparation.
~ The second series consists of brief expositions of..

various topics in mathematics designed explicitly for
in-service teachers. Two of these are already available
(sce page 18), and another, for teachers of the SMSG
First Course in Algebra, will be available at the begm-
. ning of the summer... - -

V. MATHEMATICS FOR NON-COLLEGE-
BOUND STUDENTS

The sample textbooks mentioned above for grades
.9 through 52 were written explicity for college-
capable students. This particular prq]cct is devoted to
the construction of an improved curriculum for less able
students. As a first step it will test the hypothesis that
such students can learn the kind of mathematics con-
tained in the SMSG gth- and 10th-grade texts provided -
* . that the faterial is presented in a less formal fashion .
.and with more concrete illustrations, and provided that .
the students are allowed to proceed at their own pace.
- Appropriate revisions of these texts will be made in the
-summer of 1960 in order to carry out this test. A similar
test will be conducted with the SMSG texts for grades
7 and 8. :




VL. ELEMENTARY SCHOOL MATHEMATICS

“In this project SMSG will undertake a critical study
.of the elementary school mathematics curriculum from
the point of view of: increased emphasis on conceptsand - .

n-arithmetic; the introduction of new topics, particu-
larly from geometry; and supplementary topics for the
better students, for example from number theory.-
“A start on this will be made in the summer of 1960 -
-a: writing session which will prepare expenmenul o
matenals for grades 4-6. : .

Text matenals for glfted students are badly needed.
Some material of this kind is mcluded, as optional
sections in the textbooks menuoned above and others ';
“will be published separately. L
o anotherdnecuon,anexpenmentnsnowunderway
* which will test the feasibility of a correspondence course
;for gifted students. This, if successful, will be: one -
‘method for providing for the. glM students located in -

mithématical principles; the grade placement of topu:s ¥

schools too small to offer special sections or courses. -

~Many students develop in school a negative attitude. ‘v

technology.. The SMSG sample textbooks are’ now'
bemg studied, by a group including both mathemati~

cians and saenusts,toseehowtheyaﬂ'ectam-‘v;
tudes toward mathemanct '

toward mathematics and hence are lost to science and -




" CLASSROOM USE OF
SMSG TEXTS
GENERAL FOLICY

It was pointed out above (page 6) that the major
" purposes of the SMSG textbooks are, first, to provide
a concrete illustration of the kind of mathematics cur-
riculum we would like to see in our schools,. and
secondly to provide materials useful in teacher training.:
However, numerous inquiries have already reached:
SMSG Headquarters concerning the availability of these
texts for classroom use until similar texts become avail-
able through the normal commercial channels. The pur-
pose of this section is to answer these inquiries. . -
When an SMSG text is decided to be satisfactory for
cassroom e, it will be published ir non-commercial
fashion and madc generally available. However, it will.
~ be kept available fornomorcthanﬁveyuts,mthe
behcfthat by the end of this period it will have served
m major purposes. ’
General procedure with an SMSG text is to restrict
classroom use of the preliminary version to the SMSG
Experimental Centers, The text and the teachers’ com-
mentary are then revised, taking into account this class--
room experience. In some cases a text may be heavily
dependent on a preceding text and a second year of
classroom use in Experimental Centers followed by a
second revision may be necessary. '

'ACADEMIC YEAR 1960-61

For the academic year 1960-61 SMSG proposes to
make available revised versions of the texts for
7, 9, 10, and 12. These revised texts will be furnished
‘with much more durable covers than the ones now
used on the preliminary versions. It is believed that with -
these covers the classroom life of a text will be at least
———two-years—The-price-of a-new-text;-including-the- more-_
durable cover, will not exceed $2.50. .
It is not known at present if revised versions of the
8th- and r1th-grade texts can be made available for the
coming academic year. These two texts are more heavily -
dependent on preceding SMSG texts than is true- for;
the others. -
It would be of cons:dcrable assistance if those who~
are contemplating the use of SMSG texts next academic -
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year would so inform SMSG Headquarters, indicating - -
the number of copies of each text that might be ordered. - -
This will make it possible to forward information on
exact prices and instructions for ordering as soon as thcy '

" The following comments may be of some hclp to .
-school authorities chinking of adopting SMSG texts. . -
~ It should be kept in mind that most secondary school . . -
teachers, through no fault of their own, were not pro-
vided in their pre-service training with the mathe-
matics which the use of these texts requires. Conse-
juently, most teachers will need some help, in the form
__i"of additional training in mathematics, when tuclnng e
these texts for the first time. However, experience in
the SMSG F.xpcnmenul Centers suggests that an in-.
service training program, taught by 2 subject matter -
specialist, either before or during the first year's use of
the texts, will be quice sausfactorym answer to this -
sroblem. .- SR
' Evidence from the SMSG 7th-and 8th-grade Centers -
indicates that when a teacher teaches an SMSG course -
or the second tinic, the amount of in-service assistance -~
‘needed and the extra time needed for preparation are - -
‘bo::d dnsnally‘redmed,—md’m—many casu‘dmppar“‘"

~Ani nnpomnt source of the needed additional mathe-_
matical training is the program of summer and in~
“service institutes sponsored by the National Science
" Foundation. A -number of the NSF summer institutes.
‘ff\ln 1960 will concentrate heavily on SMSG coutses, and -
. many others will undoubtedly use SMSG mmmls as]
upplements to their regular courses.
" However, SMSG cannot itself provide any direct as-
sistance to school systems wishing to use SMSG texts.
~In fact, a’basic principle in America is that education is = -
-locally controlled and is independent of the Federal
* Government. SMSG, which receives all its financial sup-
—port from the Fodcral Government theough- the Nmonal———-
~Science Foundation, therefore wishes to do nothing -
:-which might be interpreted as an attempt to influence
this local control of education. SMSG will confine’ its’
*activities to the preparation and testing of improved
- texts. The decision to adopt these texts, and the imple-
. mentation Q\f the decision, is ennrely up to the loal
) school symms -




‘A ﬁnal commerit is that there already is conslderable_f‘
evndence that adoption of SMSG texts is an almost ir-~
reversible process. Most teachers are very reluctant to -
return to conventicnal textbooks after once using
SMSG texts. ‘

- ADVISORY COMMITTEE

‘A. A, Albert, University of Chicago

F. B. Allen, Lyons Township High School, LaGrange, Illinois .
E. G. Begle, School Mathematics Study Group, Yaie University
Lipman Bers, New York University

S. S. Cairns, University of [linois

G. F. Carrier, Harvard University

‘W. L. Duren, Jr., University of Virginia

Howard Fehr, Columbia University

H. V. Funk, Columbia University

A. M. Gleascn, Harvard University

J- H. Hlavaty, Dewitt Clinton High School, New Yotk

——~---P;8; Jones, University of Michigan -

———A-E-Meder; Jr;; Rutgers University-

L. Clatk Lay, Pasadena City College

K. O. May, Carleton College

J. R. Mayor, American Associatica for the Advancement of
Science

E. E. Moise, University of Michigan

P. M. Naghdi, University of California

Richard Picters, Phillips Academy, Andover, Massachusem

G. B. Price, University of Kansas

R. E. K. Rourke, Kent School, Kent, Connecncut

A. W. Tucker, Princeton University

Henry Van Engen, University of Wisconsin

A. D. Wallace, Tulane University ,

E. L. Walters, William Penn Senior High School, York, Penn-
sylvania :

Marie S. Wilcex, Thomas Carr Howe High School Indian-
apolis, Indiana

" M. W. Zzmansky, The Collcge of the City of New York,

New York

PANEL ON 7TH A<D 8TH G_RADES

J. A. Brown, University of Delaware Laboratory School

Lenore John, University of Chicago

B. W. Jones, University of Colorado

P. S. Jones, University of Michigan R

J. R. Mayor, American Association for the Advanoement of
Science :

* P. C. Rosenbloom, University of Minnesota : -

Veryl Schult, Supervisor of Mathematics, Washington, D.C. "
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PANEL ON SAMPLE TEXTBOOKS

“F. B. Allen, Lyons Township High School, LaGrange, Hllinois
Edwin C. Douglas, The Taft School, Watertown, Connecticut
D. E. Richmond, Williams College, Willlamstown, Massachu-

setts
C.E Rickart, Yale University
Henry Swain, New Trier Township High School, Winnctka,
Ilinois
~ R. J. Walker, Cornell University’

PANEL ON MONOGRAPHS

Lipman Bers, New York University, New York
H. S. M. Coxeter, University of Toronto, Toronto, Ontario,
Canada
P. R. Halmos, University of Chicago
J. H. Hlavaty, Dewitt Clinton High School, New York
N. Jacobson, Yale University '
R, S, Picters, Phillips Academy, Andover, Massachusetts
H. O. Poliak, Bell Telephone Laboratories
" George Polya, Stanford University
H. E. Robbins, Columbia University
W. W. Sawyer, Wesleyan University
N. E. Steenrod, Princeton University
J. J. Stoke., New York University

L& Zippin,; Queens College; Flushing, New York

"PANEL ON TEACHER TRAINING MATERIALS .
J B.sh?ikins. Phillips Exeter Academy, Exeter, New Hamp-

H. F. Fehr, Columbia University
" J. L. Kelley, University of California
L. C. Lay, Pasadena City College
K. O. May, Carleton College
B. E. Meserve, Montchair State Teachers College, Upper Mont-
chair, New Jersey
G. S. Young, Tulane University

PANEL ON NON-COLLEGE-BOUND STUDENTS

TV H Haag; Franklin and Maeshiall College

Mildred Keiffer, Cincinnati Board of Education

Oscar Schaaf, South Eugene High School, Eugene, Oregon

M. A. Sobcl, Montclair State College, Upper Montclair, New
Jersey

Marie Wilcox, Thomas Carr Hﬂwc High School Indianapolis,
Indiana

_A. B. Willcox, Amherst College
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B. GlenzdmeG'bb lowaSuteTudmCollege CedarFalh. <
WL T. Guy, Umvemty of Texas
'S, B. Jackson, University of Maryland
: Trene Sauble, Detroit Public Schools -
- . M. H. Stone, University of Chicago
-~ J. F. Weaver, Boston University
.~ (The Director is ex officio a member of cach Panel)

PARTICIPANTS IN THE
WRITING SESSIONS

Below are listed the names of all those who partici- -
pated in one or more of the three SMSG writing sessions.
It will be observed that the participants included both -
experienced high school teachers and distinguished re-
___search mathematicians. Indeed, it is a fundamental | bilef f
of the School Mathematics Study Group that substantial im-
_ provement in the school mathematics curriculum can result
only from codperation, on an eq. ual basis, of both these groups.
~ The mere existence of the sample textbooks for grades -
_._7-124s4mple proof_thatsuch. codperation-is-not- only-
- possible, but also productive.

- H. W. Alexander, Earlham College B
- F. B. Allen, Lyons Township High School, LaGrange, lllmou
- R. D. Anderson, Louisiana State University
. B. H. Arnold, Oregon State College s
"~ Alexander Beck, Olney High School, Phnladelplua Penn:yl-.
vania
E. F. Beckenbach, Univenity of California at Los Angclel e
E. G. Begle, School Mathematics Study Group, Yale Umvemty
Paul Berg, Stanford Univensity
Emil Berger, Monroe High School, St. Paul, Minnesota
Arthur Bernhart, University of Oklahoma
R. H. Bing, University of Wisconsin
A. A. Blank, New York University
—Shn'ley*Boselly, Franklin-High-School;- Seattle;—Waslungton-———-
. J. A. Brown, University of Delaware
K. E. Brown, Department of Health, Education and Welfzre
, ‘Washington, D.C. o
~ J. M. Calloway, Carleton College . o
"~ Hope Chipman, University High School, Ann Arbor, Muhxgan
::* - R. R. Christian, University of British Columbia " ;
.- K.J. Clark, St. Paul's School, Concord, New Hampshire .
.-+ Mildred Cole; East Aurora Junior High School, Aurora, linois -
B H. Colnn.BoemgSnenﬂﬁcRelemhl.aboratonu o




--J. A. Cooley, University of Tennessce
- 'P. H. Daus, Univensity of California at Los Angeles
- 'R. B. Davis, Syracuse University
R. A. Dean, Cilifornia Institute of Technology
- Charles DePrima, California Institute of Technology
Mary Dolciani, Hunter College
Edwin C. Douglas, The Taft School, Watertown, Connecticut
Floyd Downs, East High School, Denver, Colorado
E. A. Dudley, North Haven High School, North Haven, Con-
- Lincoln Durst, The Rice Institute
Florence Elder, West Hempstead High School, West Hemp- -
stead, New York
Marion Epstein, Educational Testing Service, Princeton, New
. Jersey
'W. E. Ferguson, Newton High Schoo}, Newtonville, Massachu-
-7 setts
N. J. Fine, University of Pennsylvania
. Joyce D, Fontaine, North Haven ngh School, North Haven.
Connecticut
- ‘F.-L:Friedmar; Massachusetts Institute of Technology
_ Helen Garstens, University of Maryland ,
* Esther Gasseit, Claremore High School, Claremote, Oklahoma
- H. M. Gehman, University of Buffalo
Ronald Genise, Brentwood Junior High School, Btentwood.
——New-York

R. K. Getoor, University of Washington
E. Glenadine Gibb, Iowa State Teachers College, Cedar Falls,
. Iowa

R.A Good, University of Matylznd

V. H. Haag, Franklin and Marshall College

Alice Hach, Racine Public Schools, Racine, Wisconsin
' R R. Hartman, Edina-Momingside Senior High School, Edina,
. Minnesota
M. H. Heins, University of Illinois
~ Edwin Hewitt, University of Washington
. Martha Hildebrandt, Proviso Township High School, May-
wood, lllinois
8. B. Jackson, University of Maryland
Lenote John, University High School, University of Chlcago
B. W. Jones, University of Colorado

_-P. 8. Jones, University of Michigan
R. C. Jurgensen, Culver Military Academy, Culver, Indiana
. H. T. Kames, Louisiana State University
' M. L. Keedy, University of Maryland
Mildred Keiffer, Cincinnati Public Schools, Cincinnati, Ohio
Joseph Lehner, Michigan Stace University
* Marguerite Lehr, Bryn Mawr College,
Kenneth Leisenting, Univensity of Michigan
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Eunice Lewis, Laboratory High School, University of Oklahoma
M. A. Linton, William Penn Charter School, Philadelphia,
Pennsylvania
A. E. Livingston, University of Washington
L. H. Loomis, Harvard University
. Nick Lovdjieff, Anthony Junior High School, Minneapolis,
Minnesota -
R. V. Lynch, Phillips Exeter Academy, Exeter, New Hamp-
shire
Helen Marston, Douglass College
J. R. Mayor, American Association for the Advancement of
Science
W. K. McNabb, Hockaday School, Dallas, Texas
S. S. Meyers, Educational Testing Service, Princeton, New
Jersey
K. G. Michaels, North Haven High School, North szcn.
Connecticut
Muriel Mills, Hilt Junior High School, Denver, Colorado
E. E. Moise, University of Michigan
E. P. Northrop, University of Chicago
O. J. Peterson, Kansas Seate Teachers College, Emporia, Kansas -
B. J. Pettis, University of North Carolina
R. §. Pieters, Phillips Academy, Andover, Massachusetts
C. F. Pinzka, University of Cincinnati .
H. O. Pollak, Bell Telephone Laboratories
~———Walter Prenowitz,-Brooklyn College-

G. B. Price, University of Kansas

A. L. Putmam, Univensity of Chicago

Persis O. Redgrave, Norwich Free Academy, Nothch Con-
necticut

Mina Rees, Hunter Coilege

D. E. Richmond, Williams College

C. E. Rickart, Yale University

P. C. Rosenbloom, University of Minnesota ‘

Elizabeth Roudebush, Seattle Public-Schools, Seattle, Wash-
ington '

Harry Ruderman, Hunter College High School New York
City

George Schaefer, Alexis L. Dupont ngh School, Wilmington,

_ Delaware
Very! Schult, Washington Public Schools, Washlngton. D.C.

' J. T. Schwantz, New York University
Ai L. Shields, University of Michigan
0. E. Stanaitis, S, Olaf College ' _
Robert Starkey, Cubberley High Schools, Palo Alto, California -
. Phillip Stucky, Roosevele High School, Seattle, Washington
Henry Swain, New Trier Township High School, Wianetka,
linois _




Henry Syer, Kent School, Kent, Connecticut

G. B, Thomas, Massachusetts Institute of chhnology

A. W. Tucker, Princeton University

H. E. Vaughan, University of Hlinois

John Wagner, University of Texas

Ray Walch, Westport Public Schools, Westport, Connecticut

R. J. Walker, Comell University

A. D. Wallace, Tulane University

E. L. Walters, William Penn Senior High School York,  Penn-
sylvania

F. C. Watson, East High School, Rochester, New York

Warren White, North High School, Sheboygan, Wisconsin

D. V. Widder, Harvard University

A. B. Willcox, Amherst College

William Wooton, Pierce Junior College, Woodland Hills, Cali-
fornia '

J. H. Zant, Oklahoma State University




'PUBLICATIONS AVAILABLE =~
TO ORDER, USE THE FORM ON THE INSIDE BA.CK COVER AND
SEND TO School Mathematics Study Group

Box 2029 Yale Station
New Haven, Connect;cut

STUDY GUIDE IN MODERN ALGEBRA

The purpose of this Study Guide is to provide as-
sistance to teachers who wish to improve their pro--
fessional competence in modern algebra by study either
individually or in small groups. It contains a list of basic
topics and ideas which should be part of the mathemati-
cal equipment of teachers of introductory (gth grade)
algebra. There is a short bibliography and, for each of
the basic topics and ideas, detailed references to this -
blblxography

e e -~ Price: FREE-

STUDIES IN MATHEMATICS
VoruMme 1. SOME BASIC MATHEMATICAL
CONCEPTS

by R. D. Lucn

An exposition of elementary set theory, together with -
illustrations of the use of set concepts in various parts of
mathematics.

Price: Sx.oo'

Vorums 2. EUCLIDEAN GEOMETRY BASED ON
RULER AND PROTRACTCOR AXICMS \rewsed
edition) : :

by C. W. Currs, P. H. Davs, and R.]. WALKBR

A study, written for high school teachers, of the ap-
——proach-to—-Euclidean-Geometry—used - mqthe»SMSG——
tenth-grade textbook. _
,l_’noe. $1.00 3

Note: This revised edition differs from the preliminary -
edition published in the spring of 1959 in that Chapter
6 of the preliminary edition was completely re-written -

~ and a new Chapter 8 was added. Owners of the pre-
liminacy edition may obtain, at no cost, an addendum

o conmnmg this new matenal




UNK R HIGH scuoor. MATHEMATICS o
.vThese are the mztemls for grades 7and 8 prcpared by
_SM_SG in the summer of 1958 and tried in Experimental "
Centers in the academic year 1958-59. They have been .
-grouped into three volumes, Volume I, “Number Sys~
“'tems” discusses numeration, natural numbers, factoring
.-and primes, tests for dwmbxhty, rational numbets, and
a_bstract mathematical systems. Volume 11, -“Geometry,”
discusses non-metric geometry, informal geometry, and’
“measurement. Volume III, “Applxcatlons, contains.a
“unit entitled “What is Mathematics and Why You
L"Need to Know It,” and other umts on the lever, ‘statis<
tics, and chance, - - '
~-Each volume is accompanied by a Commentary for
Teachers. In these are included digests of the reports
from the teachcs who taught these Units in- ‘their.
classes. These Units are riow available for classroom use.
Tl:e;pnces for these are: Voumsl 3 5y Vowwa lI ;

.50, Vowmm, $ 25 ' :
' The price of a Commenmy for Teechers is the same
as‘the'pnce of the volume whxch it accompames X

MATHEMATICS FOR ]UNIOR HIGH SCHOOL

Emphaswed in r.hese texts are the followmg unporunt ;
ideas of junior high school mathematics: structure ‘of
antbmenc froman a.lgebmc viewpoint; the rul number
system as:a progressing development; metric and. nios
etric . relations -in - geometry.’ ‘Thiese -ideas are “cor
ntly associated with their apphauons Time is ngen :
the topics of measurement and. elemenury statistics. -
Careful attention is paid to the appreciation of abstract_f
cancepts, the fole of definition, development of precise.
vocabulary and thought, experimentation, and proof.
- Materials are chosen with-the intent to capture the:
cinating features of mathematics, creation and discovery,
rather than just utility alone. The texts pto\nde adequate:
aration for the remznmng ‘work in_ the SMSG '

Pnoe Vor. 133 so‘
Vor. 11 Sz 00




'MATHEMATICS FOR HIGH SCHOOL -
FIRST COURSE IN ALGEBRA

This text emphasizes the structure of algebra. The
study of algebra is based on the e‘{plorauon of the be-
‘havior of numbers. Careful attention is paid to the lan-"
guage of the subject. While most of the material which
tradmonally makes up a first course in algebra is woven
into the text, this material appears in an entirely different
light since it is organized and motivated by fundamental
structure considerations. This preliminary edition does
not presuppose a study of the SMSG ]umor High
School mathematics program.

Price: $4.25

GEOMETRY

This text is designed for the one-year mtroductory
course in geometry which is usually taught in the tenth -
grade. The book is devoted mainly to plane gcometry,
with some chapters on solid geometry, and an intro-
. duction to analytic geometry. Solid geometry is intro-
duced very early in the text and is used as a foil to de-
velop the students’ space perception. There are a con- -
siderable number of formal proofs in solid geometry,
in some cases integrated with the planc geometry and
in other cases in special chapters. The book is written
 in the belicf that the traditional content of Euclidean
geometry amply deserves the prominent place which it
now holds in the high school curriculum. Changes were
made only when the need for them ap;reared to be com- :
-pelling. The basic scheme in the postulates is that of -
George D. Birkhoff. It is assumed that the students are -
familiar with the number line, and numbers are used:
frecly for measuring both distances and angles. Geometry -
is connected with algebra at every reasonable oppor-
tunity. Statements of definitions and theorems are exact
without makmg exactitude a substitute for intuitive in-
_sight. The text is written in the belief that intuition and -
logic should move forward hand in hand.- '

. - Price: $3.75 -




INTERMEDIATE MATHEMATICS
“This text is predicated on the philosophy that a stu-

dent’s interest in mathematics grows as he becomes
aware of difficulties, overcomes ihem, and, on the basis
of the mastery thus gained, becomes aware of greater
difficulties. It is written with the fecling that it is in the
eléventh grade where able students reach higher ground
in a‘mathematical sense. Careful attention has been .
taken to give the student some insight into the nature
of mathematical thought as well as to prepare him to
perform certain. manipulations’ with facility. Included
in .the text are chapters devoted to trigonometry,
vectors, logarithms,' mathematical induction, and com~
plex numbers written with a much higher degree of
sophistication than usually appears at this level. The

text continues in the vein of the ninth-grade material, -

in that structute is emphasized at all times. For the bene- N

fit of students who have not previously studied algebra
from the point of view of structure, an introductory -

chapter is provided which reviews: elcmentary algebra -

.ﬁ'om this point of view.
: Price: $4.75

ELEMENTARY FUNCTIONS

" Again, as in the previous texts, there may'be a con-
siderable amount of over-lap with previous SMSG
,_books This will continue to be so as long as students

‘begin the sequence at varying grade levels. The text is
designed for use in the first half of the twelfth grade but

by judicious use of supplementary material it could

serve as a basis for a longer course. The central theme
is a study of functions: polynomlal exponential, loga-
rithmic, and trigonometric, with emphasis on practical
applications wherever possible. The introduction of a
‘simple but geometrically mumngful method for han-

dling areas, tangents, and maximum-minimum prob-
lems furnishes the student with a good intuitive back- - -

ground for a later course in alculus. .
S Price: $2.75 -
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INTRODUCTION TO MATRIX ALGEBRA.

This text is designed for the last half of the 12th grade.
It is devoted to a study of matrices, including applica-
tions to solutions of systems of linear equations and to |
geometry. At the same time careful attention is devoted
to algebraic structure, but not to the point where a
barren presentation results. Mathematics is introduced
which is new to the student and the structure is de-
veloped as the text proceeds. It is the intent of the text
to put the student close to the frontiers of mathematics
and to provide striking examples of patterns that arise
- in the most varied circumstances. It provides an effectivs
language and some dynamic concepts that will prove
useful in many college courses. A special set of “Research
: Exercises” is appended in the hope that some studenits
may be introduced to real mathematical research. The
commentary for teachers will be announced in the next
NEWSLETTER. ' :
Price: $1.00

If you are not now on our mailing list but wish to
receive further issues of this NEWSLETTER, please request, -

by 'means of a post card, that your name be added to the
mailing list. '




' ORDER FORM |

All SMSG publications are priced at cost. No re-
ductions can be offered for bulk orders.

STUDY GUIDE IN MODERN ALGEBRA

...... copics FREE
STUDIES IN MATHEMATICS
Volume 1. e copicsat $1.00 §......
Volume2. ... copiesat $1.00 §......

JUNIOR HIGH SCHOOL MATHEMATICS UNITS
Completeset ... . copies at $2.75* §.. L

MATHEMATICS FOR JUNIOR HIGH SCHOOL

Volume I.  ....... copies at $3.50f $......
Volume II. V eeeees qopics at$2.00t §......
. ) L
MATHEMATICS FOR HIGH SCHOOL
First Course in Algebra ...... copies at $4.25F $......
Geometry - cee... copicsat $3.751 S.......
Intermediate ‘
Mathematics  ...... copies at $4.75F ' $......
Elementary Functions ...... copics at $2.751 $......
" Introduction to ' ’
- Matrix Algebra.  ...... copiesat $1.00 $......

Total Enclosed $......

®For prices of individual volumes, see p. 19.
$This is the price for both the student and teacher volumes,
\ 'n\ele are not sold separately. °

. Address to whlch above ordcr should bc sent.

Remittance ‘must accompany each order. Please make
checks payable to Yale University, and mail to

-SCHOOL MATHEMATICS STUDY GROUP
Box 2029 Yalc Station
New Haven. Connecucut
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SCHOOL
MATHEMATICS
STUDY GROUP

“PERMISSION TO REPAODUCE THIS COPY- |
RIGHTED MATERIAL HAS BEEN GRANTED BY .

E. G. Begle

TO ERIC AND ORGANIZATIONS OPERATING
UNDER AGREEMENTS WITH THE NATIONAL IN-
STITUTE OF EDUCATION. FURTHER REPRO-
DUCTION OQUTSIDE THE ERIC SYSTEM RE-
QUIRES PEAMISSION OF THE COPVRIGHT
OWNER"

Newsletter No. 6
March 1961

DO NOT USE FOR ORDER[NG
See Current Newsletters,

No. 11 and later, for

available publications.
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This Newsletter may be considered a progress report to
the mathematicians of this country, on the work of the School
Mathematics Study Group.

_The aim of this Study Group—better mathematics in our
schools—is spelled out in more detail in the following pages,
as is also the program being followed in furthcrance of this
aim. Here we wish merely to point out that a very sizeable
number of mathematicians have devoted a great deal of thought
and effort to developing materials pointing some new directions
which conld lead to substantial improvements in school mathe~
fatics. '

The task, however, is an enormous one and cannot be fully
achieved by any oue group. To assure progress, colleges and
universities will have to make an even greater contribution
than they are now making. '

An encouragingly large number of high school teachers
wpuld like to do a better job, and they should be provided
with all the help they need. More, and improved, summer and
in-service institutes are necessary, as well as rore sumnser
school programs designed for teachers and emphasizing sub-
Jject matter. The pre-service training of teachers should also be
improved to allow us to look forward to a continting improve-
ment in the education of our children.

Individval mathematicians can- contribute by designing and |
teaching subject matter courses for teacher training and also by
acting as consultants to groups of teachers trying to introduce
improved courses.

If the enthusiastm of all those participating in this Study
Group can be reflected in the work which must be done, and
cant only be done, by our colleges and universities, then we
have a good chance of achieving success in this task which is
so important to the welfare of our country.

Financial Support of the

School Mathematics Study Group
has been provided by the
National Science Foundation

Copyright 1961 by Yale University.
Permission to reprint is granted provided that proper credit is given,

. Printed in the U.S.A.
O
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HISTORY

In the spring of 1958, after consulting with the Presi-
dents of the National Council of Teachers of Mathe-
matics and the Mathematical Association of America,
the President of the American Mathematical Society ap-
- pointed a small committee of educators and university
mathematicians to organize a School Mathematics Study
Group whose objective would be the improvement of
the teaching of mathematics in the schools. Professor E.
G. Begle was appointed Director of the Study Group,
with headquarters at Yale University. In addition, the
organizing committee appointed an Advisory Com--
miittee, consisting of college and university mathema-
ticians, high school teachers of mathematics, experts in
education, and representatives of science and technology,
to work with the director.

The National Science Foundation, through a series of
grants, has provided very substantial financial support
for the work of the Study Group.

OBJECTIVES

The wortld of today demands more mathematical
knowledge on the part of more people than the world
of yesterday and the world of tomorrow will make
still greater demands. Our society leans more and more
heavily on scicnce and technology. The number of our
citizens skilled in mathematics must be greatly increased;
and understanding of the role of mathematics in our
society is now a prerequisite for intelligent citizenship.
Since no one can predict with certaingy his future ‘pro-

fession, much less foretell which mathematical skills will

—be required in-the future by a given profession, it is im-
portant that mathematics be so taught that students will
be able in later life to learn the new mathematical skills

- which the future will surely demand of many of them. .

To achieve this objective in the teaching of school
mathematics three things are required. First, we need
an improved curriculum which will offer students not
only the basic mathematical skills but also a deeper un-
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derstanding of the basic concepts and structure of mathe-
matics. Second, mathematics programs must attract and
train morc of those students who are capable of studying
mathematics with profit. Finally, all help possible must
be provided for teachers who are preparing themselves
to teach these challenging and interesting courses.

Each project undertaken by the School Mathernatics
Study Group is concerned with one or more of these
three nceds.

ORGANIZATION

Basic Policy for the School Mathematics Study Group
is set by the Advisory Committee which mects periodi-
cally to review the progress of current projects and to
decide on the undertaking of new projécts. Each specific
project is under the supervision of a Panel, drawn in part
from the Advisory Committee. The membership of the
Advisory Committee and of the various Panels may be
found on pages 13 through 14.

PROJECTS
I. MATHEMATICS ror GRADES 7 AND 8§

The School Mathematics Study Group believes it .
particularly important that greater substance and in-
terest be given to the mathematics of grades 7 and 8.
Our general point of view has becn to think of these
grades not just as the end of elementary school mathe-
matics but also as a foundation for the work of the
senior high school. The curriculum for these grades

~ should include a sound intuitive basis for the algebra
and gecometry courses to follow. '

To provide a concrete illustration of this kind of cur-
riculum, textbooks for these two years have been pre-
pared. Descriptions of these texts may be found on
page 20.

Accompanying cach of these texts is a commentary
for the teacher. These commentaries include not only
the usual materials (dlscussmn of teaching problems,
solutions for the éxercises, etc.) but also discussions and
deeper expositions of the mathematics.

These texts evolved from a series of experimental.
junior high school units which were prepared at the

EKC
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first SMSG writing session at Yale University in the
summer of 1953. In the following summer a prelimi-
nary version of a 7th grade text and a collection of 8th
grade units, including much of the material in these ex-
perimental units was prepared. In the summer of 1960,
a revised version of the 7th grade text and a preliminary
version of an 8th grade text were prepared. A revision
of the 8th grade text will be carried out in the summer
" of 1961.

During. the intervening academic years, these ma-
terials were used in a number of experimental centers,
involving approximately 100 teachers and 8,000 students

“ each year. Feedback from the teachers was used exten-
sively each summer in the revision of these materials.

II. MATHEMATICS FOR GRADES 9 THROUGH 12

This project is devoted to the production of a series
of sample textbooks for grades g through 12. For the
" most part the topics discussed in these textbooks do not
differ markedly from those included in the present-day
high school courses for these grades. However, the or-
ganization and presentation of these topics is different.
Important mathematical skills and facts are stressed, but
equal attention is paid to the basic concepts and mathe-
matical structures which give meaning to these skills and
provide a logical framework for these facts.
. Preliminary versions of these texts were prepared at
a writing session held at the University of Colorado in
the summer of 1959, using detailed outlines which had
- been prepared at the Yale writing session in the summer
of 19s8.
As with the texts for grades 7 and 8, a commentary
.for the teacher accompanies each text.

These texts were used in a total of 37 experimental
centers involving approximately 260 teachersand 18,000
students. As in the case of the project described above,
the teachers using these texts reported on their classroom

_experiences and, on the basis of these reports, the texts

were revised during the summer of 1960 at a writing
session at Stanford University. Brief description of these
texts may be found on pages 22-27.

During the summer of 1961 a preliminary version of
another geometry text will be prepared. This text will
emphasize analytic geometry, and will be tried out in a
number of experimental centers during 1961-62.
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L. MONOGRAPHS

A third project is aimed at the production of a scries
of short expository monographs on various mathe-
matical subjects. The primary objectives of such mono-
graphs are: to disseminate good mathematics at the
secendary school level which will supplement the usual
high school curriculum; to awaken interest among
gifted students; and to present mathematics as a satis-
fying, meaningful human activity. They are not in-
tended as texts, but rather as supplementary reading
material for students, their teachers, and the general
educated lay public.

. Ourstanding mathematicians will write these mono-
- graphs. In order to be sure that they are understandable
and enjoyable by the audience for whom they are in- -
tended, preliminary versions will be read by high school .
students and experienced high school teachers. Their
comments, criticisms, and suggestions will be passed on
to the authors to form a basis for revision, if necessary.

These monographs will be published as paperbacks by
a commercial publisher. The first six will be ready late
in the spring of 1961, at which time a special issué¢ of
this NewsLETTER will include information on prices and
instructions for ordering them.

The first six monographs are:
Numbers: Rafional and Irrational, by Ivan Niven.
© What is Caleulus' About?, by W. W, SAWYER.
An Introduction to Incqualities, by EDwiN BECKENBACH
+ and RICHARD BELLMAN.
Geometric Incqualities, by Nicuoras D. KAzARINOEE.
-+ The Contest Problem Baok. Problems from the Annual High='
School Contests of the Mathematical Association of Ameri-
" ca, compiled by CHAxtes T. SALRIND.
The Lore of Large Numbers, by Psuie J. Davs.

IV. TEACHER TRAINING MATERIALS

Practically all reccommendations for'improved second-
ary school mathematics curricula that have been seri-
ously proposed, cither by SMSG or by others, involve
aspects of mathematics which have not, in the past, been -
included in the normal subject matter t:aining of second-
ary school teachers. This project is devoted to the
production of materials specifically for teachers who
wish the additional training in mathematics needed to

ERIC
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teach an improved curriculum. Particular attention is
paid to materials suitable for vse in summer and in-
service institutes, such as those sponsored by the Na-
tional Science Foundation.

Two series of publications are under way. The first is
a series of study’ guides for teachers who wish to im-
prove their professional competence by study cither
individually or in small groups. A study guide in al-
gebra is currently being revised and others on analysis
geometry, logic, number theory, and probability are in
preparation.

The second scriés consists of expositions of various
topics in mathematics designed explicitly for in-service
teachers. Five of these are already available (sce page 19},

and others will be available in the near future.

V. MATHEMATICS FOR LESS ABLE
STUDENTS

The sample textbooks mentioned previously for -
grades 9 through 12 were written cxplicitly for col-
lege-capable students. This particular proj.ct is devoted
to the construction of an improved curriculum for
slower students. This work is under the guidance of the
Panel on Underdcveloped Mathematical Talent. As a
first step it will test the hypothesis that such students can
learn the kind of mathematics contained in the SMSG
oth and 1oth grade texts provided that the material is -
presented in a less formal fashion and with more con-

_crete illustrations, and provided that the students are
allowed to proceed at their own pace. Appropriate re-
visions of these texts were made in the summer of 1960
in order to carry out this test. A similar test is being
.conducted with the SMSG texts for grades 7 and 8.

Pending definite information on the feasibility of -
these materials the books are not available for general
distribution at this time.

VL. ELEMENTARY SCHOOL MATHEMATICS

In this project SMSG will undertake a critical study
of the elementary school mathematics curriculum from
the point of view of: incrcased emphasis on concepts
and mathematical principles; the grade placement of
topics in arithmetic; the introduction of new topics,
particularly from geometry; and supplementary topics
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for the better students, for example from number

theory.

~ A start on this was made in the summer of 1960 in a

writing session at--Stanford University. ‘A complete

course for grade 4 and sclrcted units for grades 5 and 6

were prepared. A commeriary for the teacher accom-
- panies each unit.

These units are now being used in a total of 27 ex-
perimental centers involving approximately 12,000 stu-
dents with- 150 fourth grade, 110 fifth grade and 110
sixth grade teachers.

These teachers report their classroom experiences and,
‘on the basts of these reports, the units will be revised
during the summer of 1961. The work for grades 5 and

6 will be completed, and during the acadeinic year,
1961-62, a complete course of study for mathernatics
gradcs 4, 5, and 6 will be classroom tested. -

. A brief description of the current preliminary elemen-
tary school mathematics will be found on pages 30-31.

OTHER ACTIVITIES

Text materials for gifted students arc badly needed.
Some material of this kind is included, as optional scc-
* tions in the textbooks mentioned above and others have
been published separately. See page 28. Detailed plans
. are being considered for a considerable expansion of
the program of publication of brief supplementary ma-
terials for students of varied ability levels.

In another direction, an experiment is now under way ’
which will test the feasibility of a correspondence course
for gifted students. ‘This, if successful, will be one
method for providing for the gifted students located in
schools too small 1o offer special sections or courses.

- Many students develop in school a negative attitude

- toward mathematics and hence are lost to science and
technology. The SMSG 'sample ‘textbooks are now
being studied, by a group including both mathematicians
and spcial scientists, to sce how they affect attitudes
toward matheinatics.

The Educational Testing Service is currcntly con-
ducting a study of the perforinance of students using
SMSG texts as compared to those using conventional
texts.

A careful study of teaching nachines, programmed
learning, etc., will be carried out with special reference
to the SMSG text materials.

O




 GENERAL INFORMATION

ON USES OF SMSG TEXTS

" There are a number of uses to which the SMSG texts
can be put. They will, it is believed, provide a model

- and a source of suggestions for the authors of future

classroom textbooks. A second major use of these texts

- will be in connection with the pre-service and in-service
. training of teachers, since they provide concrete illus- .

 trations of how an increased emphasis on basic concepts -

~ and on mathematical structure can be brought into the

" classroom. Finally, they will provide a stop-gap until

. similar texts become available through the usual chan-
nels.

A number of inquiries have already been recewed

| concerning the possibility of incorporating SMSG text - -
. materials in contemplated commercial textbooks. The
_ advnsory commiittee of SMSG has approved the follow-

ing statement of policy on this matter.

SMSG has prepared a series of samplc texts dcsxgned to
illustrate, in a concrete fashion, the kind of curriculum which
the wembers of SMSG believe should be taught in the schools
of this country. It is not intended thit the SMSG texts be con-

* sidered as the only suitable ones for such a curriculum. l’ndcedm :

a variety of texts of the same geneml nature is not only pos-
sible but also highly desirable. It is expected that these will

__become available through the usual commercial channels in
the near future

- A major purpose-of an SMSG text is to serve as a model

“and as & course of suggestions and ideas for the authors of this

variety of texts. Texthook writers should feel free to use

- SMSG texts in this way and to adapt, expand, and improve

them for their own purposes. SMSG would appreciate being

- given proper credit in such cases, but at the same time it
 should be made clear that no endorsement by SMSG is im- -

lied.
d Per.ding the avaxlalnhty of commercial texts along the
general lines advocated by SMSG, each SMSG text will
be kept available as long as it is needed. There will be an
annual review, and when it is determined that a text is no
Iongcr needed, it will no longer be kept available. Suitable
warning of such a decision will be given.
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The SMSG texts are copyrighted and may not be repro-
duced without permission. Normally, permission will be
granted for the reproduction of selectionis from the SMSG
texts for purposes consistznt with those of SMSG.

As to classroom: use of SMSG texts, the general pro-
cedure has been to restrict such use of preliminary ver-
sions to the SMSG Experimental Centers. The text and
teacher’s commentary are revised, taking into account
this classroom expericnce, as many times as secms neces-
sary.

During the course of development of an SMSG text,
~ the preliminary versions are usually made available for
information purposes and are sold at cost.

When it is decided that a particular SMSG text is in
a satisfactory state from the point of view of the three

purposes listed above, the text then is made available

in a non-commercial fashion.

At the present time final revisions of the following
texts have been completed: Mathematics for Junior
High School, Vol. I, First Course in Algebra, Geometry,
Intermediate Mathematics, Elementary Functions, and
Introduction to Matrix Algebra. It is cxpected that a:
final revision of Mathematics for Junior High School,
Vol. II will be completed in the summer of 1961.

Descriptions of these texts will be found on pages 20
through 27. -




"AVAILABILITY OF SMSG
TEXTS FOR CLASSROOM
USE

'ACADEMIC YEAR 1960-61

For the academic year 1960-61 the above mentioned
texts were made available for classroom use. A total of
slightly over 100,000 texts were ordered for this pur-

.pose. - This large total, far exceeding expectations, so
taxed the capacities of the printers producing these
texts that it proved impossible to do more than supply
these classroom orders. Now, however, we have been
able to reprint these texts in moderate numbers and they
are now available in limited quantities for inspection,

" and for use in in-service training of teachers, including

use in summer institutes. An order blank at the end of
this booklet should be used when ordermg any of these
texts.

ACADEMIC YEAR 1961-62

_ Arrangements are now being concluded with the

~Yale University Press for the printing and distribution
of SMSG texes. Details of this arrangement together
with instructions for ordering these texts for classroom
use for 1961-62 will be contained in a later edition of
this NEwsLerTer, which will appear in April 1961.
It is not expected that the cost of the SMSG texts for -

classroom use in 1961-62 will differ substantially from

* the prices listed at the end of this NEwsLETTER.

NECESSITY OF _
IN-SERVICE PREPARATION OF
"MATHEMATICS TEACHERS—
EXPERIENCE IN SMSG
EXPERIMENTAL CENTERS

It should be kept in mind that most secondary school
teachers, through no fault of their own, were not pro-
vided in their pre-service training with the mathematics

“which the use of these texts requlres Consequendly, ~

most teachers will need some help, in the form of addi-
tional training in mathematics, when teaching these
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texts for the first time. However, experience in -the
SMSG Experimental Centers suggests that an in-service
training program, taught by a subject matter specialist,
- either before or during the first year’s use of the texts,
will be quite satisfactory in answer to this problem.

Evidence from the experimental centers indicates that
when a teacher teaches an SMSG course for the second
time, the amount of in-service assistance needed and the
extra time needed for preparation are both drastically
reduced, and in many cases disappear entirely. A de-
tailed discussion of SMSG’s expericnce with in-service
assistance to teachers is found in Newsterter No. s.

An important source of the needed additional mathe-
matical training is the program of summer and in-
service institutes sponsored by the National Science
Foundation. A number of the NSF Summer Institutes
in 1961 will concentrate heavily on SMSG courses, and
many others will undoubtedly use SMSG materials as
supplements to their regular courses.

However, SMSG cannot itself provide any direct as-_
sistance to school systems wishing to use SMSG texts.
In fact, a basic principle in America is that education is -
locally controlled and is independent of the Federal

- Government. SMSG, which receives all its financial
support from the Federal Government through the
National Science Foundation, therefore wishes to do
nothing which might be interpreted as an attempt to.
influence this. local control of education. SMSG will
confine its activities to the preparation and testing of
improved texts. The decision to adopt these texts, and
the implementation of the decision, is entirely up to the -
local school systems.

A final comment is that there already is consld:rable
evidence that adoprion of SM3G texts is an almost ir- -
reversible process. Most teachers are very reluctant to
return Yo conventional textbooks after once using

.SMSG texts. :

O
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ADVISORY COMMITTEE

A. A. Albert, University of Chicago

F. B. Allen, Lyons Township High School, LaGrange, 1llinois

E. G. Begle, School Mathematics Study Group, Yale University

Lipman Bers, New York University

S. S. Caims, University of Illinois

. F. Carrier, Harvard University

. L. Duren, Jr., University of Virginia

E. Fehr, Columbia University

. V. Funk, Columbia University

. M. Gleason, Harvard University

. Hlavaty, Dewitt Clinton High School, New York

. S. Jones, University of Michig:an

. C. Lay, Orange County State College

O. May, Carleton College

. R. Mayor, American Association for the Advancement of

Science

. Meder, Jr., Rutgers University

. Moise, Harvard University

. Naghdi, University of California, Berkeley

. Picters, Phillips Academy, Andover, Massachusetts

. Price, University of Kansas

. K. Rourke, Kent School, Kent, Connecticut

LW Tucker, Princeton University

enry Van Engen, University of Wisconsin

A. D. Wallace, Tulane University

E. L. \lValtcrs. ‘William Penn Senior High School, York, Peun-
sylvania

Mane S. Wilcox, Thomas Carr Howe High School, Indian~
apolis, Indiana

M. W. Zemansky, The College of the City of New York,
New York
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PANEL ON 7TH AND 8TH GRADES

J. A. Brown, University of Delaware
Lenore John, Laboratory School, University of Chicago
B. ' W. Jones, University of Colorado

. P.S. Jones, University of Michigan

J. R. Mayor, American Association for the Advancement of
Science

" P. C. Rosenbloom, University of Minnesota

Veryl Schult, Supervisor of Mathematicg, ‘Washington, D.C.

PANEL ON SAMPLE TEXTBOOKS

" B. B. Allen, Lyons Township High School, LaGrange, Illinois
" ‘Edwin C. Douglas, The Taft School, Watertown, Connccticut -

D. E Richmond Williams College, Williamstown, Massachu-

.C. E. Rxdmt. Yale University I
~Henry Swain, New Trier Township ngh School Wmnetka.

- Mlinois
R. J. Walker, Cornell University
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PANEL ON MONOGRAPHS

- . Lipman Bers, New York University, New York

H. S. M. Coxeter, University of Toronto, Toronto, Ontario,
7 Canada :
" P. R. Halmos, University of Chicago '

J. H. Hlavaty, Dewitt Clinton High School, New York

N. Jacobson, Yale University

R. . Pieters, Phillips Academy, Andover, Massachusetts
" H. Q. Pollak, Bell Telephone Laboratories

- George Polya, Stanford University

H. E. Robbins, Columbia University

N. E. Steenrod, Princeton University
- J. J. Stoker, New Yotk University

Leo Zippin, Queens College, Flushing, New York

PANEL ON TEACHER TRAINING MATERIALS

J. B. Adkins, Phillips Excter Aademy. Exeter, New Hampshu'e
H, F. Fehr, Columbia University

J. L. Kelley, University of California

L. C. Lay, Orange County State College

K. Q. May, Catleton College

B.E. Mescrve, Montclair State College, Upper Montclau', New

Jersey
- G.S. Young, Tulane University

" PANEL ON UNDERDEVELOPED MATHEMATICAL
. TALENT

V. H. Haag, Franklin and Marshall College

Mildred Keiffer, Cincinnati Public Schools, Cincinnati, Ohio
Oscar Schaaf, South Eugene High School, Eugenc, Oregon

M A. Sobel Montclair State College, Upper Montclair, New

Jense :
Marie S:!u lecox. Thomas Carr Howe High School, lndunapohs.

Indiana .
A. B. Willcox, Amherst College

PANEL ON ELEMENTARY SCHOOL MATHEMATICS

E. Glenadine Gibb, Towa State Teachm College, Cedar Falls, -
Iowa

W. T. Guy, University of Texas

S. B, Jackson, University of Maryland

Irene Sauble, Detroit Public Schools

M. H. Stone, University of Cluago

J. F. Weaver, Boston University

- (The Director is ex officio a member of each Panel)




PARTICIPANTS IN THE
. WRITING SESSIONS

Below are listed the names of all those who partici-
pated in one or more of the SMSG writing sessions, It
- will be observec that the participants included both ex-
_ perienced high school teachers and distinguished re-
- search marhematicians. Indeed, it is ¢ fundamental belief
of the School Mathematics Study Group that substantial im-
provement in the school mathematics curriculum can result
. only from codperation, on an equal basis, of both these groups.
. The mere existence of the sample textbooks for grades
".7-12 is ample proof that such codperation is not only
possible, but also productive.

H. W. Alexandez, Earlham College
F. B. Allen, Lyons Township High School, LaGrange, Lllinois
R. D. Anderson, Louisiana State University
B. H. Amold, Oregon State College
’ Alenndcr Beck, Olney High School Phxhdclphu Pennsyl-
vania
" E.E Beckcnbach University of California at Los Angeles
~E. G. Begle, School Mathematics Study Group, Yale Umvemty
- Paul Berg, Stanford University
-~ Emil Berger, Monroe High School, St. Paul, Minnesota
_Arthur Bernhart, University of Oklahoma
" R. H. Bing, University of Wisconsin
- A. A Blank, New York University

-Shirley Bosclly, Franklin High School, Seatdle, Washmgton
.- Truman A. Botts, University of Virginia
:.J. A. Brown, University of Dclaware
- K. E. Brown, Department of Health, Educanon and Welfarc.
Washington, D.C.
='J» M. Calloway, Caricton College E
. Hope Chipman, University High School, Ann Arbor, Michigan - -
_ R R. Christian, University of British Columbia
- R. J. Clark, St. Paul's School, Concord, New Hampshire

.- Mildred Cole, East Aurora Junior High School, Aurora, Winois
- B. H. Colvin, Bocing Scientific Research Lzboratories
. J. A Cocley, University of Tennessee

“Helen L. Curran, Glenview School, Oakland, California
*-P. H. Daus, Univensity of California at Los Angelcs
" R.’B. Davis, Syracuse University
-:R. A, Dean, California Institute of Technology
_Charles DePrima, California Instituce of Technology
-'j Mary Dolciani, Hunter College :
. Edwin C. Douglas, The Taft School, Watertown, Connecticut -
*Hoyd Downs, East High School, Denver, Colorado -
E. A. Dudley, North Haven ngh School, North Haven, Con- . ~
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Florence Elder, West Hempstead High School, West Hemp-
stead, New York
Marion Epstein, Educationa} Testing Service, Princeton, New
Jerscy :
‘W. E. Ferguson, Newton High School, Newtonville, Massachu-
: setts .
N. J. Fine, University of Pennsylvania
‘Walter Fleming, Hamline University
Joyce D. Fontaine, North Haven High School, North Haven,
Connecticut
F. L. Friedman, Massachusetts Institute of Technology
Helen Garstens, University of Maryland
Esther Gassett, Claremore High School, Claremore, Oklahoma
H. M. Gehman, University of Buffalo
Ronald Genise, Brentwood Junior High School, Brentwood,
New York
R. K. Getoor, University of Washingron
E. Glenadine Gibb, lTowa State Teachers College
R. A. Good, University of Maryland
W. T. Guy, University of Texas
V. H. Haag, Franklin and Marshall College
Leon Haalznd, Kenwood School, Minneapolis, Minnesota
Alice Hach, Racine Public Schools, Racine, Wisconsin
Clarence E. Hardgrove, Northern Illinojs University
Royce Hargrove, Corpus Christi Public Schools, Corpus Christi,
Texas
R. R. Hartman, Edina-Mormningside Senior High School, Edina,
Minnesota
M. H. Heins, University of Hlinois
Sally Herriot, Cubberly Senior High School, Palo Alto. Cali-
fornia
Edwin Hewitt, University of Washington
Al’th‘l'll' A. Hiatt, Santa Clara High School, Santa Clara, Cali-
ornia
Martha Hildebrandt, Proviso Township High School, May-
wood, Wlinois
Thormas J. l-hll Oklahoma City Public School, Oklahoma City,,
Oklahoma
Max Hosicr, [owa State Teachers College
Lucille Houston, Racine Public Schools, Racine, Wisconsin
Helen Hughes, Theodore Roosevelt Junior High School, Eugene,
' Oregon ‘
S. B. Jackson, University of Marvland
Henry G. Jacob, Louisiana State University
Lenore John, Laboratory School, University of Chicago
Donovan Johnson, University of Minnesota :
B. W. Jones, University of Colorado
P. S. Jones, University of Michigan
Paul S. Jorgenson, Carleton College
R. C. Jurgensen, Culver Military Academy, Culver, Indxam
H. T. Karnes, Louisiana State University .
M. L. Keedy, University of Maryland .
Mildred Keiffer, Cincinnati Public Schools, Cincinnati, Ohio
Davx;l H. Knowles, Samuel Ayer High School, Milpitas, Cali-
ornia :
C.J. Koutsopoulos, Educational Testing Service, Princeton, New '
Jersey
Joseph Lehner, Michigan State University
Margucrite Lehr. Bryn Mawr College
Kenneth Leisenring, University of Michigan




. Howard Levi, Columbia University

Emma M. Lewis, Washington Public Schools, ‘Washington,
D.C.

Eunice Lewis, Laboratory High School, University of Oklahoma

M. A. Linton, William Penn Charter School, Philadclphia,
Pennsylvania

William G Lister, State Umvcrsxty of New York, Oyster Bay,

" New York

A. E. Livingston, University of Washmgton

L. H. Loomis, Harvard University

Nick Lovdjieff, Anthony Junior High School, Minncapolis,
Minnesota

R. V. Lynch, Phillips Exeter Academy, Excter, New Hampshire

Leila M. Maneely, Springer School, Los Altos, California

Helen Marston, Douglass College

" Lysle C. Mason, Phillips University, Enid, Oklahoma

J. R. Mayor, Amefican Association for the Advancement of
Science

Mary McDermott, Mt. Diablo Unified School District, Con-
cord, California

W. K. McNabb, Hockaday School, Dallas, Texas

Frances Jf Mgttlcr, ‘Walter Hays Elementary School, Palo Alto,

ifornia
S. S. Meyers, Educational Testing Service, Princcton, New

Jersey :
K. G. Michaels, North Haven High School, North Haven, -
Connecticut
Muriel Mills, Hill Junier High School, Denver, Colorado
" E. E. Moise, University of Michigan
E. P. Northrop, University of Chicago
Max Peters, Wingate High School, Brooklyn, New York
Q. J. Peterson, Kansas State Teachers College, Emporia, Kansas
B. J. Pettis, University of North Carolina
R. S. Picters, Phillips Academy, Andover, Massachusetts
C. F. Pinzka, University of Cincinnati
H. O. Pollak, Bell Telephone Laboratories
Walter Prenowitz, Brooklyn College
G. B. Price, University of Kansas
A. L. Putnam, University of Chicago
Pemsis O. Rcdgravc. Norwich Free Academy, Norwich, Con-
necticut
Mina Rees, Hunter College
' D. E. Richmond, Williams College
C. E. Rickart, Yale University
P. C. Rosenbloom, University of Minnesota
Elizabeth Roudebush, Seattlc Public Schools, Scattlc. Washe
ington
Harry Ruderman, Hunter College High School, New York City
" - George Schacfer, Alexis I. Dupont High School, Wilmington,
- Delaware
Helen A. Schneider, Oak School, LaGrange, Winois
Veryl Schult, Washington Public Schools, Washington, D.C.
J. T. Schwartz, New York University
Willa J. Sessicns, Hillsborough County Public Schools, Tzmipa,
Florida
Leola E. Sharp, Alice Robertson Junior High School, Muskogcc.
-~ - - Oklahoma e
Rose Mary Shea, Edith C. Baker School, Brooklmc. Massachu-

A L Shlclds, University of Michigan
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M. A. Sobel, Montclair State College, Montclair, New Jersey

O. E. Stanaitis, S¢. Olaf College

Robert Starkey, Cubberley High School, Palo Alto. Cali-
fornia

‘Warren Stenberg, University of Minnesota

Rothwell Stephens, Knox College

Phillip Stucky, Roosevelt High School, Seattle, Washington

Henry Swain, New Trier Township High Scheol, Winnctka,
Hlinois

Henry Syer, Kent School, Kent, Connecticut

G. B. Thomas, Massachusetts Institute of Technology

‘Wesley Thompson, Detroit Public Schools, Detroit, Michigan

George M. Truscott, Wilbur Junior High School, Palo Alto,
California

A. W. Tucker, Princeton University

H. E. Vaughan, University of [llinois

John Wagner, Universiry of Texas

Ray Walch, Westport Public Schools, Westport, Connecticut

R. J. Walker, Comell University :

A. D. Wallace, Tulane University

William C. Walsh, Saddic Brook High School, Saddle Brook,
New Jersey :

E. L. Walters, William Penn Senior High School, York, Penn-
sylvaniz

Morgan Ward, California Institute of Technology

Ted Wassam, Ventura School, Palo Alto, California

F. C. Watson, East High School, Rochester, New York

J. Fred Weaver, Boston University

G. C. Webber, University of Delaware

Warren White, North High School, Sheboygan, Wisconsin

D. V. Widder, Harvard University

. Marie S. Wilcox, Thomas Catr Howe l-llgh School, Indian-

apolis, Indiana

A. B. Willcox, Amherst College

William Wooton, Pierce Junior College, Woodland Hills,
California

John E. Yarnclle, Hanover College, Hanover, Indiana

J- H. Zant, Oklahoma State University

. NOTE: The institutions listed above are those with which the par- -
ticipants were associated during the writing sessions.




- PUBLICATIONS AVAILABLE

TO ORDER, USE THE FORM ON THE INSIDE BACK COVER AND
~ SEND'TO School Mathematics Study Group

Box 2029 Yale Station

New Haven, Connecticut

STUDIES IN MATHEMATICS

Vorume 1. SOME BASIC MATHEMATICAL
CONCEPTS

by R. D. Lucs

An exposition of elementary set theory, together with
illustrations of the use of st concepts in various parts of
mathematics.

' Price: $1.00

Vorume 2. EUCLIDEAN GEOMETRY BASED ON
RULER AND PROTRACTOR AXIOMS (revised
edition)

' by C. W. CurTrs, P. H. Daus, and R. J. WaLKER

A study, written for high school teachers, of the
approach to Euclidean Geometry used in the SMSG
tenth-grade textbook.

Price: $1.00

Vorums 3. STRUCTURE OF ELEMENTARY
. ALGEBRA
by Vincent H. Haac
An explanation of the approach to algebra found
in the SMSG text “First Course in Algebra” emphasiz-
ing the foundations of the subject and the ‘structural

properties of elementary algebraic systems.
' Price: $1.00

VorumEe 4. GEOMETRY

by B. V. Kuruzov

. A translation of a Russian text for teachers. Longer
than other volumes in this series (576 pages), it will
* probably be used mostly as a source of supplementary
material. '
Price: $5.00
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Vorume s. CONTCEPTS OF INFORMAL
GEOMETRY

by Ricuarp D. ANDERSON

A study of basic ideas, concepts, and points- f-view
of geometry, intended primarily for junior kigh school
tcachers.

Price: $1.00 -

| MATHEMATICS FOR JUNIOR HIGH SCHOOL

VoruMe I (revised edition)
AND
Vorume U (preliminary edition)

Traditional mathematics courses for grades 7 and 8
include a review of the operations with whole numbers,
fractions, and decimals. Percent is introduced, usually
in terms of the three cases of percents, each of which is
trcated separately after various manipulations with per-
cents, including fractional and decimal equivalents of
percents. The traditional courses also have rather ex-
tensive treatments of percent applications such as com-
mission, simple interest, discount, andinsurance. A
study of measurement has had an important place, but

- again much of this is a review of work done in earlier
grades and little or none of it new from a mathematical
point of view. -

While the new SMSG courses provide for review of
the fundamentals of arithmetic, this review has been
placed in a new setting with emphasis on number sys-
tems. Number systems are treated from an algebraic
viewpoint not only to decpen the student’s understand-
ing of arithmetic but also to prepare him for the algebra
which is to come. The work on fractions is introduced -
by defining a fraction as a numeral for the rational
number § such that b(;) = a, b 3= 0. The grade 8 text
starts with an informal treatment of codrdinates and .

- equations, and includes a brief introductory chapter on
probability. Some of the probability problems were
written by biologists associated with the Biological

_ Sciences Curriculum Study, and in a chapter on the

lever an attempt has been made to use language con-
sistent with that of the Physical Science Study Com-
mittee physics course. Percent applications have a place
in the new courses, as do other social applications, for

O




example through governmental statistics in the chapter
on graphs and in probabllxty

The new courses give more than one-third of the time
to geometry, which is a very considerable change in
emphasis from the traditional. Geometric ideas are in-
troduced, first of all, from a non-metric point of view
and then, after a carcful treatment of mcasurement,
students are led gradually to a study of properties of
triangles and other geometric figures, plane and solid,
through an informal deductive approach. Although
. there is no attempt to give a system of postulates for the
geometry, properties are identified on an intuitive or
inductive basis and then these properties are used to
draw. conclusions about, or to prove, other properties.
In the chapter on drawings and constructions, instru-
ments in addition to the classical ones are introduced
and the student is also provided with experience in
sketching figures, especially three-dimensional figures.
. A grade 8 chapter on non-mcitic geometry which
comes just before the study of the measurement of
volumes and surface areas is, in its topological approach
one of the greatest innovations.

Vorume I: CHAPTER HEADINGS

1. What Is Mathematics?
2. Numeration
3. Whole Numbers
4. Non-Metric Geometry
s. Factoring and Primes
6. The Rational Number System
- 7. Measurement
8. Area, Volume, Weight, and Time
- 9. Ratios, Percents, and Decimals
10. Parallels, Parallelograms. Tnanglcs, and Right
Prisms
11. Circles
12. Mathematical Systems
* 13. Statistics and Graphs
14. Mathematics at Work in Science
Prices: VoLuMe I. Student $2.50
Vorume I. Commentary $2.50
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Vorume Il. CHAPTER HEADINGS

1. Rational Numbers and Codrdinates
2. Equations
" 3. Scientific Notatxon, Decimals, and the Metric Sys-
tem
4. Drawings and Constructions
s. Symmetry, Congruence and the Pythagorean
Property
6. Real Numbers
7. Permutations and Selections
8. Probability
9. Similar Triangles and Variation
o. Non-Metric Geometry
11. Volumes and Surface Areas
12. The Sphere
13. Relative Error :
Prices: VoLuMe II, Student $2.50
VoruMe II. Commentary $2.50

MATHEMATICS FOR HIGH SCHOOL
FIRST COURSE IN ALGEBRA (revised edition)

The SMSG ninth grade course is based upon structure.
properties of the real number system. This development
of algebra is interesting, meaningful, and mathematically
sound. It helps bring out the nature of mathematics and
strengthens the student’s algebraic techniques by re-
lating them to basic ideas. Definitions and properties
are carefully formulated and there is some work with
simple proofs. The readmg material, which is an im~

. portant part of the course, is designed to help the student
discover ideas. The number line and the simpler lan-
guage of sets are used to help cxpress the .ideas. In-
cqualmcs are treated along with equations. '

As its title suggests, the SMSG ninth grade course
covers essentially the same material as does a con-
ventional first year algebra text. It teaches the student
how to perform the fundamental operations with real’
numbers and with variables and how to do the usual
algebraic manipulations, including factoring, powers
and roots, and work with polynomials and fractional ex-
pressions. It shows how to solve equations up through

~ quadratic equations in one variable and linear equations

~ in two variables. Graphs of linear and quadratic functions
_are trezted. There is much experience in solving word




CHAPTER HEADINGS

. Sets and the Number Line
. Numerals and Variables
. Sentences and Properties of Operations
. Open Sentences and English Ph:ases
. The Real Numbers
. Properties of Addition
. Properties of Multiplication
. Properties of Order
. Subtraction and Division for Real Numbers
. Factors and Exponents
. Radicals
. Polynomiai and Rational Expressions
. Truth Sets of Open Sentences
. Graphs of Open Sentences in Two Variables
. Systems of Equations and Inequalities
. Quadratic Polynomials
. Functions
Prices: First Course in Algebra. Student $2.50
Firs: Course in Algebra. Commentary $2.50
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GEOMETRY (rcviscd edition)

The SMSG geometry text differs from conventional
_ ones in content, postulatnoml scheme, and manner of -

. . treatment.

1. No artificial distinction is made between plane and .
solid geometry, and a considerable amount of the latter
. is included. Also, an mtroducnon to analytxc planc
| geometry is provided. s
2. The postulate system is a modification of Birk- -

" hoff’s, and is complete. Real numbers are used freely -

- throughout the text, both in the theory and in problems. - -
B R Accuracy in the statement and use of postulates, ]
definitions, and theorems is cmphasued .
. On the other hand, the text is still basically a treat~
ment of synthetic Euclidean geometry, covering the =~
~ usual topics: congruence, - similarity, parallelism and

- perpendicularity, arca, circles, and construction with. o

 straight-cdge and compass. There is a main sequence of -
" proved theorems, some minor stated theorems with -

"proofs left as exercises for the students, and a long list .
" of “originals.” The basic postulates, definitions, and =
. theoremsare motivated by appeal to intuition, and many -

- practical'and computational problems are given.
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CHAPTER HEADINGS

. Common Sensc and Org:uuzed KnowIedge
. Sets, Real Numbers and Lines.
. Lines, Planes and Separation
. Angles and Triangles
. Congruences
. A Closer Look at Proof
. Geometric Inequalities
. Perpendicular Lines and Planes in Space
. Parallel Lines in a Plane
. Parallels in Space
. Areas of Polygonal Regions
2, Similarity
. Circles and %pheres
. Characterization of Sets. Constructions
. Arcas of Circles and Scctors
. Volumes of Solids
. Plane Cobrdinate Geometry
Prices: Geometry. Student $2.50
" Geometry. Commentary $2.50
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INTERMEDIATE MATHEMATICS (revised edition)

The SMSG eleventh grade text differs from tradmonal :
texts in the following important ways: :
1. The SMSG text makes much greater demands on
 the student’s ability to learn by reading carefully worded -
expositions. The writers believe that the develop-
ment of this ability is essential for success in college
mathematics.

2. The study of number systems is stressed as the basis °
for all understanding of both clementary and ad-
vanced mathematics.

‘3. The idea that algebra is a logical structure built on a' ‘.
relatively small number of fundamental prmcnples is
emphasized throughout the text. v'

4. Presentations which lead the student to make cer- -
tain pre-determined “discoveries” are used where ap- -
propriate,

5. Proof is emphasnzed throughout in order that the
student may gain some idea of the nature of a valld

- mathematical argument. 3

6. The function concept is developed spirally throughout

the text. :
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7. Codrdinate geometry is introduced earlier than usual
and is used as a tool in the development of subse-
quent sections, notably those on trigonometry.

8. The presentation of logarithms reflects contempo-
rary usage which requires more understanding of
logarithms and exponential functions and relatively
less emphasis on logarithmic computations.

- 9. The treatment of trigonometry emphasizes identi-
ties, equations, and graphs of the trigonometric func-
tions more than the computations required in the
solution of triangles.

10. Vectors are developed as 2 mathematical system and
“are applied to the solution of a wide vanety of

. _problems. .

"~ The writers hope that through the studying of this
text the student will acquire some ability to handle un-
forescen and unforesceable problcms :

- The SMSG cleventh grade text is similar to con-
ventional texts in these respects. _
* 1. The text begins with a review and extension of the
~ - basic skills of first year algebra. This review is in-
“cluded in the initial study of number systems.
2. The content is essentially the same as that found in
_ conventional courses in trigonometry and college

algebra.

3. Practical applications arc given ‘about the same ©

. amount of attention as in conventional texts. It was

" not possible to increase the number of applications

*. appreciably without making unwarranted assump-
- tions about the student’s understanding of related-
o fields. , :
4’. The exposition makes use of many illustrative ex- . -
;- amples and drawings. :
5. There is an abundant supply of exercises which have

been carefully graded.as to difficulty.
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CHAPTER HEADINGS -

1. Number Systems
. An Introduction to Cobrdinate Geometry in the
Plane
. The Function Concept and the Linear Function
. Quadratic Functions and Quadratic Equations
. Complex Number System
. Equations of the First and Second Degree in Two
Variables
. Systems of Equations in Two Variables
. Systems of First Degree Equations in Three Vari-
ables
9. Logarithms and E\:ponents
10. Introduction to Trigonometry
11. The System of Vectors
12. Polar Form of Complex Numbers
13. Sequences and Series
14. Permutations, Combinations, and the Binomial
Theorem
15. Algebraic Structures
Prices: Intermediate Mathematics. Student $2.50
Intermediate Mathematics. Commentary $2.50
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ELEMENTARY FUNCTIONS (revised edition)

. The subject matter of Elementary Functions is basically
conventional. It includes such topics fromn the theory of
equations as the remainder and factor theorems and the -
usual methods for finding rational roots. The student
will find the laws of exponents and logarithms and the -
rules for changing the base. The chapter on circular
functions contains the familiar addition and subtraction
formulas and their consequences, identities and equa-
tions, and inverse trigonometric functions. An‘appcndix
- treats the solution of triangles. Emphasu is laid on
graphs. However, each of these topics is treated with
some novelty and in a new spirit. . '
Elementary Functions applies the concept of mapping
to polynomial, exponential, logarithmic, and circular
functions. Effective usc is made of the ideas of composi-
tion and inversion. The treatment of tangents is intuitive,
clementary, and rigorous. It permits the introduction of . '
Newton’s method, and applications to maximum-mini-
mum problems and to graphing. The treatment prefares
" for calculus without trespassing uron it. The explanation

EKC
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of exponentials and logarithms is novel and urusually -
clear and thorough. Trigonometry is freshly developed
in line with the mapping idea. The style is informal.
Explanations are full and concrete, and they convey the
spirit of mathematical thinking.

CHAPTER HEADINGS

1. Functions
2. Polynomial Functions
3. Tangents to Graphs of Polynomial Functions
4. Exponential and Logarithmic Functions -
§. Circular Functions
Prices: Elementary Functions. Student $2.00
Elementary Functions. Commentary $2.00

INTRODUCTION TO MATRIX ALGEBRA (re-
vised edition)

This text is designed for the last half of the rath
grade. Itis devoted to 2 study of matrices, including ap-
plications to solutions of systems of linear equations
and to geometry. At the same time careful attention is
devoted to algebraic structure, but not to the point
where a barren presentation results. Mathematics is in-
trodused which is new to the student and the structure
is devcloped as the text proceeds. It is the intent of the
text to put the student close to the frontiers of mathe-
matics and to provide striking examples of patterns that
arise in the most varied circumstances. It provides an
effective language and some dynamic concepts that will
- prove useful in many college courses. A special set of

“Research Exercises” is appended in the hope that some
students may be introduced to real mahcmatxcal re-
search.

CHAPTER HEADINGS

1. Matrix Operations

2. The Algebra of 2 X 2 Matrices

3. Matrices and Lincar Systems

4. Representation of Column Matrices as Geometric -

Vectors

5. Transformations of the Plane

Prices: :
Introduction to Matrix Algebra. Student =~ $1.50
Introduction to Matrix Algebra. Commentary $1.50
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SUPPLEMENTARY MATERIALS

MATHEMATICS FOR THE JUNIOR HIGH

SCHOOL SUPPLEMENTARY UNITS (revised edi-
tion)

CHAPTER HEADINGS

Sets

Special Figures in Projective Geometry

Repeating Decimals and Tests for Divisibility

Open and Closed Paths

Finite Differences

Recent Information on Primes

Games

Prices: Mathematics for Junior High School _

Supplementary Units. Student $ .75
Mathematics for Junior High School
Supplementary Units. Commentary $ .75

ESSAYS IN NUMBER THEORY

These supplements were written for students who are
especially good in mathematics and who have a lively
interest in the subject. The author’s aim in (1) and (2)
-is to lead the reader to discover for himself some in-
teresting results and to experience the thrill of mathe-
matical discovery. The others are more expository in
nature, but they contain exercises to clarify the material
and to give the rcader a chance to work with the con-
cepts which are introduced.

~ Vorume I: CHAPTER HEADINGS

1. Prime Numbers

2. Congruence

- 3. The Fundamental Theorem of Arithmetic
Price: § .25 r
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Vorume Il: CHAPTER HEADINGS

1. Arithmetic Functions I

2. Arithmetic Functions I

3. Arithmetic Functions Il

4. The Euclidean Algorithm and Linear Dlophantme
Equations

$. The Gaussian Integers

6. Fermat’s Method of Infinite Descent

7. Approximation of Irrationals by Rationals

8 A New Field

Price: $ .50
Q .




MATHEMATICS FOR HIGH SCHOOL
INTERMEDIATE MATHEMATICS (PART I)
SUPPLEMENTARY UNIT I

(THE DEVELOPMENT OF THE REAL NUMBER
SYSTEM) (revised edition)

This is a revision of Chapter I “The Real Number
System,” INTERMEDIATE MATHEMATICS (pre-
liminary edition), Part L. :

Price: § .75

CONFERENCE REPORTS

REPORT OF A CONFERENCE ON
ELEMENTARY SCHOOL MATHEMATICS

This publication includes abstracts and résumés of the
presentation, discussions, and recommendations of a
conference on elementary school mathematics held on
February 13 and 14, 1959. The participants included
college and university mathematicians, "high school
teachers, educational experts with special interest in
arithmetic, supervisors, elementary school teachers, psy-
chologists, and representatives of scientific and govern-
ment organization having an interest in mathematics.

Price: $ .50

REPORT OF AN ORIENTATION CONFERENCE
-FOR SMSG EXPERIMENTAL CENTERS

This publication includes abstracts of the presentations
"and discussions of a conference on mathematics for
grades 7-12 held on September 19, 1959. The con-
ference was called so that the reachers and consultants
. in the experimental centers for 195960 could discuss
 the aims, objectives, and content of the SMSG books
for grades 7-12. The participants included a representa-

tive sampling of the text authors.
Price: $1.00




REPORT OF AN ORIENTATION CONFERENCE
FOR SMSG ELEMENTARY SCHOQL
EXPERIMENTAL CENTERS

This publication includes abstracts of the presentations
and discussions of a conference on elementary school
mathematics held on September 23-24, 1960. The con-
ference was called so that the teachers and consultants
in the elementary school experimental centers for 1960-
61 could discuss the aims, objectives, and content of the
SMSG materials for grades 4, 5, and 6. These partici-
pants included a representative sampling of the text
authors.

Price: $1.00

MATHEMATICS FOR THE ELEMENTARY
SCHOOL

. The nature of these materials was described on page
7. Grade placement for the units listed is described in
a preface to the volume in which all of these units have
been collected. These materials are not yet ready for
general classroom use and are being made available at
this time to inform the mathematical community of
the present state of the SMSG project on elementary
mathematics. The two volumes, pupil’s text and teacher’s
commentary, arc available ONLY as a single unit. They
cannot be purchased separately.

UNIT HEADINGS

1. Concepts of Sets
2. Numeration
3. Nature and Properties of Addition and
Subtraction
4 Techniques of Addition and Subtraction
5. Suts of Points
sM. Sets of Points
6. Recognition of Common Figures
7. Nature and Properties of Multiplication and
Division
8. Techniques of Multiplication and Division
9. Developing the Concept of Fractional Numbers
10. Linear Measurement
11. Factors, Primes, and Common Denominators
12.  Propertics and Techniques of Addition and Sub-
traction of Fractional Numbers

[1{0

wll Toxt Provided by ERIC




~13.  Side and Angle Relationships of Triangle
14. Measurement of Angles
15. Extending Systems of Numeration

17. Area
19. Muluphcauon and Division of Fractional Num-
' bers

21.  Area of Rectanguiar Regions
24. Introducing Exponents
Price: $10.00

Books listed on the order blank and described in
pages 19 through 30 are the only books available at this

time. Supplies of eatlier versions of these materials have
been exhausted. .

In ordering books please use the order blank enclosed
in this NEWSLETTER or specify the exact title in full when
- ordering.

* As indicated on page 11 the current supply of ma-
terials is limited. Please donot submit orders for CLASS-
ROOM quantities for the academic year 196162 at
this time. Texts for grades 7 through 12 will be available
at approximately the same price for classroom use
through the Yale University Press. The April issue of
the SMSG NewsiLETTER (No. 7) will contain full par-
‘ticulars.

If you are not now on our maxlmg list but wish to
receive further issues of this NEWSLETTER, please request,

by means of a post card, that your name be added to
the mmlmg list,

O
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THE FUTURE OF SMSG

When the School Mathematics Study Group
came into being on March 1, 1958 it was not
clear how long it would take to accomplish its
objectives. Undoubtedly many of those who par-
ticipated in the creation of SMSG felt that a
brief period of intensive effort would be sufficient.:

A few years of experience, however, were
enough to make it clear that the general kinds
of activities undertaken by SMSG, in particular.
the close collaboration between classroom teach-
ers and research mathematicians, ought to be
continued indefinitely. The completion of several
major projects gives evidence of the value of
such collaboration; in the course of compléting
them the need for several new projects developed.

For this reason a conference was held in Feb-
.ruary 1961 to consider ways of continuing the
work which SMSG had begun. The sixty partici-
-pants represented all parts of the country and
“all parts of the mathematical profession, as well as
- various degrees of interest in mathematics educa-
" tion, ranging {rom full-time participation in cur-
riculum projects to passive but interested obser-
vation from the sidelines. The main recommen-
“dation resulting from this conference was that
SMSG should continue in existence, carrying on
with its present programs and, in addition, broad-
ening its scope to provide leadership in all areas
- of school mathematics education.

In addition, it was recommended that the Ad-
_visory Committee, which sets the basic policy
* for the School Mathematics Study Group, be
given a more formal structure and that, in par- -
- ticular, some members of the Advisory Commit-
* tee be named by the Conference Board of the -

'Math?mahcal Sciences, which represents all the
Q. .




major mathematical organizations in the United
States.

These recommendations were accepted and in
October, 1961, the Advisory Committee {now
renamed the Advisory Boaid) adopied a set of
bylaws embodying these recommendatxons These
bylaws follow.

BYLAWS

1. PURPOSES

The primary purpose of the SMSG is to foster
research and development in the teaching of
school mathematics. This research will consist, in
part, of a continual review of the mathematics
curricula in the schools, as an aid in the selection
and design of promising experiments. It will also
consist in part of an analysis of the results of
experimental teaching, as an aid in judging
whether the objectives of various programs are
being achieved. But the work of the SMSG should
consist primarily in the development of courses,
teaching materials and teaching methods.

- A great variety of these are needed. In the
first place, the range of ability among the stu-
dents who ought to be learning mathematics is
so wide that special provisions to be made,
so that the students at various ability leveis can
be taught in appropriate styles and ql appropri-
ate paces. Moreover, there should be told experi-
ments, with courses differing sharply frorn pres-
ent practice in their style, or their content, or
both; if experimentation: is limited to programs
whose desirability is obvious and whose feasi-
bility is predictable, then some of the best oppor-
tunities are likely to be missed. Sources of other
suggestions for needed activities and projects
are; (a) the declaration of aims and purposes
of the SMSG, July, 1958; (b) the actual activities
and productions of the SMSG, 1958-1961; (c) the
Recommendations for the Conference on Future
Responsibilities for School Mathematics, Febru-
arv_106],

%)




It is a part of SMSG's task, in cooperation

. with the several mathematics organizations, to
encourage exploration of the hypotheses under-
- lying mathematics education. Care should be.
. taken to give attention to the needs of other
- disciplines interested in the mathematical prepa-
" ration of students. It is also part of the SMSG's
task to publicize its own work and make this

work available to people who might use it. It

should be understood, however, that the basic
. job of the SMSG is not to defend any orthodoxy,
old or new, by passing judgment on questions of
educational policy, but rather to make contribu-
-"tions to the data on which such judgments must
- be based. In this spirit, efforts should be made
_to help teacher-education institutions to- offer
. progiams which will enable their graduates to
. teach the new courses in the schools. The SMSG
- should alse explore the possibility of promoting
" the developments of in-service education of
. teachers and supervisors as a continuing and "~
" mecessary part of their professional lives.

The success of the SMSG'’s enterpnse depends

:'I;on the full participation of mathematicians from
' ' the colleges and universities and classroom teach- -

_-.ers from the schools. It is a fundamental polncy_ o

- that the work of the SMSG be collaborahve in .

. ‘_tlus sense.

)1, ORGANIZATION' -

" The executive officer of the SMSG shall be the' ;
o Lirector. There shall also be an Advisory Board
- and an Executive Committee. .
* The first Advisory Board of the SMSG shall
- consist of e
’ {1) The. Director, ex officio, o
*(2) Eight members of the SMSG Advisory .
Committee (as constituted in the Spnng

of 1961), to serve for two years,

(3)E1ght members of the same body, e
| serve for one year,

EC |




(4) Four members to be e!ected by the sarne
‘body in the Fall of 1961, to serve for

- three years,and -
(5) Four  members to be e!ected by the '

~ Conference Board of. the Mathematlcal"_‘
~Sciences, to serve for three years

-~ Thereafter, the term of each member shall be :
.- three years, beginning on September 1 and end- .
...ing on_ August 31; and no. member shal! serve -
" two consecutxve terms, '

T Each’ vear, four new members shall be ‘ap- ,:w‘
" pointed by the Conference Board of the Mathe- '
matical Sciences and four shall be elected by the - }

|

- Advisory Board. Vacancies due to uncompleted |
-terms shall be filled by the Executive Committee

The Adv:sory Board shall elect (1) its own
:." chairman, who shall also be the chairman of the -
——ExecuhveGommnttee—and—(—Qr)-three-otheromem-—
_ bers of the Executive Committee.. All of these -
- officers shall serve for one-year terms, beginning
© on September 1 and ending on August 3. '

" The Executive Committee shall consist of its:
.- four elected members, together with the Director, -
ex officio. If the directorship becomes vacant, a- .
. new Director shall be appomted by the Execu-;.'_f
hve ‘Committee. o

. 'The chairman of the Advnsory Board shall pre-_..;.-_‘
’ snde at all meetings of the Advisory Board' and *
/the Executive Committee. Each year he sha
_ appoint a nominating committee, which  shal
~make nominations for all of the annual election
by the-Advisory Board. At the meeting at whic
_these- elections .are held, norninations from thi
}?ﬂoor shall- he permltted '

,'Meetmgs of the Advisory Board and the Exec
tive Committee shall be called by the. Director
The Director shall also appoint such ad’ hoc coin
mittees, panels  and’ writing * teams :as ‘may b
needed;-and-prepare-reports- ori: . SMSG dctivil
equest: of the ‘Advisory. Board

Amendments to the: Bylaws' may be ma:
dv1sory Board.




MEMBERSHIP
—ADVISORY BOARD
 —PANELS

" ADVISORY BOARD 1961-62

" Terms Expire September 1, 1962

Lipman Bers, New York University
.-8.S. Cairns, University of Ilinois
*W. L. Duren, University of Virginia

L.C. Lay, Orange County State College, Fu]letton -
California "

A. E. Meder, Jr., Rutgers University

G. B. Price, Confarence Board of the Mathematical
Scicnces -

- H. Van Engen, University of Wisconsin

E. L. Walters, William Penn Senior ngh School,
York, Pennsylvania

erms fe er 1, 1963
F: B. Allen, Lyons Township School, LaGrémge, Wlinois

" ®A.M. Gleason, Harvard University
Chairman of the Advisory Board .
September 1, 1961 - August 31, 1962

P.S. Jones, University of Michigan

] R. Mayor, American Association for the
Advancement of Science

i .~ R.S. Pieters, Phillips Academy, Andover, Masaachusetts
i *R. E. K. Rourke, Kent School, Kent, Connecticut
" ®A.W. Tucker, Princeton University

- Marie S. Wilcox, Thomas Carr Howe ngh Schom,
Indmnapohs lnduna

; ‘Terms Ezpire September 1,1964 -

'..'Leshe Beatty, Chula Vista City School Dlstnct -
- .Chula Vista, California

Roy Dubisch, University of Washmgton

*W. E. Ferguson, Newton ngh School, Newtonvnlle,
*:Massachusetts

‘G C. leentel Umversnty of Callfomla
*H.0. Pollak, 3ell Telephone Laboratories
- Irene Sauble, Detroit Public Schools

M. H. Stone, University of Chicago

.'F, Weaver, Boston University
*Members of the Executive Committee

¢ Appointed by the Conference Board of the
Mn&‘nﬂm tical Sciences




PANEL ON 7th AND 8th GRADES -
J. A. Brown, University of Delawire :
" Lenore John, Laboratory School, University of Clucngo
" .. B. W. Jones, University of Colorado
~-P. 8. Jones, University of Michigan
. -J. R. Mayor, American Association for the
Advancement of Science

P. C. Rosenbloom, University of Minnesota
Veryl Schult, Supervisor of Mathematics, Washmgton. DC.

PANEL ON SAMPLE TEXTBOOKS

F BihAllen. Lyons Township High School, LaGrange,
Ilinois
Edwin C. Douglas, The Taft School, Watertown,
" Coanecticut
D. E. Richmond, Williams Collcge, Wllhamstown,
* - Massachusetts
C. E. Rickart, Yale University
R. A. Rosenbaum, Wesleyan University
Henry Swain, New Ttier Township High School
" Winnetka, llinois -
- R J. Walker, Cornell University

HANEI.—ON—MONOGIAPHS

. Lipman Bers, New York Umvers:ty o
W. G. Chinn, Portola Junior High School, San Francisoo E
P. J. Davis, National Bureau of tandards L
Mark Kac, The Rockefeller Institute

P. R. Halmos, University of Michigan -

] H. Hlavaty, Dewitt Clinton High School, New York o
. R. S. Pieters, Phillips Academy, Andover, Massachusetts
N E Steenrod Princeton Universlty . _

PANEI. ON TEACHEI TRAINING MA‘I’EIIAI.S

~J.B. ‘Adkins, Plnlhps Exeter Academy, Exeter,
- New Ham

H. F. Fehr, &lumbla University.

. .J. L. Kelley, University of Califomia =
. L. C. Lay, Orange County State College

-~ K..O. May, Carleton College o

B E: Meserve, Montclair Sme College, Upper Montchlr

‘New Jersey - L
C S. Young, Tulane University S

._'PANEI. ON UNDE&DEVEI.OPED MA‘I’I-IEMATI
ALENT S ¥

. H: Haag, Franl:lnn and Marsllnll Coll
Mil«:lre(lolli l{eill'er. Cincinmti Public Sc
o

MIAT Sol)el Montclan‘ tahe
- New: ]ersey : e
Marie S, Wnleox,'l'homasCarrHowe_HigllS hi
: ndhnapolis Indisna: L e
Willcox, Amherst College,




PANEL ON ELEMENTARY SCHOOL
MATHEMATICS .

Leslie Beatty, Chula Vista City School District,
Chula Vista, California

E. Glenadine Gibb, Iowa State Teachers College,
Cedar Falls, lowa

W. T. Guy, University of Texas

S. B. Jackson, University of Maryland

Irene Sauble, Detroit Public Schools

M. H. Stone, University of Chicago

J. F. Weaver, Boston University

R. L. Wilder, University of Michigan_

PANEL ON TESTS

R. Alpert, Harvard Universi
. Max Beberman, University of Ilincis .
. R. P. Dilworth, California Institute of Technology
J Kahglan, The Fels Research Institute, Yellow Springs,
Ohio " - .

M. A. Linton, Jr., William Penn Charter School,
" Philadelphia, Pennsylvania
* 'W. G, Lister. State University of New York

—PANEL"ON-PROGRAMED LEARNING

- R. €, Buck, University of Wisconsin
E. &. Hammond, Phillips Academy, Andover, -
Massachusetts .
. L. D. Hawkinson, San Franc’sco Public Schools
.- 1. G. Holland, Harvard Unirersity ‘
W. |. McKeachie, University of Michigan
" E. E. Moise, Harvard University
H. 0. Pollak, Bell Telephone Laboratories
- . W. Taylor, Yale University

'PANEL ON SMALL PUBLICATIONS

- R. D. Anderson, Lopisiana State University o

+~ M. P. Bridgess, Roxbury Latin School, West Roxbury, -
-J. M. Calloway, Kalamazoo College, Kalamazoo, Mickigin -
‘R. J. Clatk, St. Paul's School, Concord, New Hampshire .- - -

. Roy Dubisch, University of Washington - -l

= T. H, Hill, Oklahoma City Schools '

K. S. Kalman, Lincoln High School, Philadeiphia,

.+, .: Pennsylvania ¢ -

" Au L. Schurrer, Iowa State Teachers College, ~ .

L Falls, Iowa o : S

. Henry W, Syer, Kent School, Kent, Connecticut

. '(ThéDim-:torise;toﬁcioa'mernI:)erofthe o
RS .Advisory Board of each Panel). - o




NEW PROJECTS

_ Newsletter No. 6 ( March 1961) listed the various
. projects being carried out by SMSG at that time.
Since then, four new projects have been started.

SMALL PUBLICATIONS

In this project two kinds of pubhcatlons will be
prepared, The first;will consist of supplemen- -
tary material, especlally for the more able stu-
dents. The two small volumes “Essays in Number -
Theory” are typical examples.
—The-seoond—!and-of—pubhcahon-w:!l_consxst_ot
units, designed for classroom use, which can be
used by teachers who would like to introduce -
some new ideas in their classes but are unable,
for one reason or another, to undertake a new -
full year course. The SMSG “Junior High School
-Mathematics Units” are a typical example.
. Presumably some material of this kind can be
- extracted from present SMSG publications, but
- the Panel (see p. 8 ) in charge of this project ISI
. free to search elsewhere for svitable material . -
.- and also to arrange for the preparation cf new.
material. :

'nosumeo LEARNING PROJECT

" The School Mathematics Study Group hhs :
" undertaken a project involving programed learn-
" ing in mathematics, with special reference to the
‘kind of mathematics illustrated in the texts al
ready prepared by the SMSG. This project’
being supervised by a Panel consisting of eigh
‘university and secondsiry school personnel in th
elds: of mathematics and psychology (See li
‘of Panel on Page 9. )

‘The Panel decided as a- ﬁrst step to _have’,'th




programed. Two program forms were chosen:
one consists of a series of constructed response

_ questions with the answers provided; the other
consists of passages followed by multiple choice
questions with corrective material for incorrect
alternatives selected.

In preparing these programs, the usual SMSG
procedure will be followed; namely, writing by
teams, reviewing, test-teaching, and revising. The
program writing and reviewing is being done by
a joint effort of mathematicians, teachers of
mathematics, ¢::d prychologists. These materials
will be tested in a variety of classrooms and
instructional sitiztions and revised on the basis
of the experience gained. Such materials as
prove effective will be made generally available.

TRANSLATION PROZECY

__Ihls.pro]ect—isdevoted—to—tmnslahng-mto—the—
Spanish language the sample texts prepared by
SMSG for grades seven and nine. It is antici-
pated that there will also be a demand for
grades eight and ten.

&
h

“The primary purpose is to facilitate the mathe- _
“matics education of the Spanish speaking citizens
of the United States, pnncnpally in Puerto Rico.
“The translation into Spanish is essential for the
removal of the language barrier to clarity of
understanding.

‘Two centers are involved in the project. One
“is located at the University of Puerto Rico, the .
other at Stanford University. The texts will be
_available for use in September, 1962.

Preliminary chapters of the above material e
* were presented at the Inter-American Conference
.“on Mathematics Education held at Bogota, Co-.
. lombia from ‘December 4-9, 1961 where they
~ aroused great interest.

‘The Advisory Panel for this pro]ect consists
“of Professors E.' G. Begle, Stanford University,
“H. F. Fehr, Columbia University, Mariano Gar-
' cia, Umversxty of Puerto Rico, and Max l(ramer
'-tSan ]ose State College. i .

’_EKC .




LONG TERM STUDY

The purpose &f this study is to obtain informa-
tion which can be used, on the one hand, by
teachers, school administrators, parents, and other
interested persons in evaluating the new mathe-
matics curricula, and, on the other hand, by those
who may wish to undertake further curriculum -
improvements in the future.

In this study students starting at three different
grade levels will be foilowed for a period of five
years. A large quantity of information on the stu-
dents will be collected at the beginning, and the
performance of the students will be measured
from time to time, both in mathematics and also

. in science courses. More = ifically, a group of
students will be chosen who will enter fourth
grade in September 1962 in schools where it is
highly likely that their mathematics courses_for__

the next five years will be of the kind prepared by
SMSG. For reference purposes a similar group
will be chosen in schools where it is highly likely

. that any of the mathematics courses for the next
five years will be conventional. Similar pairs of
groups of students will also be chosen at the 7th
and 10th grade levels.

In order to factor out individual teacher differ-
ences, local school situations, etc., and also to take
into account the expected drop-out due to moves
from one school district to another, all of these
.groups must be large and will involve a substan-
tial number of schools in various parts of the
country. :

. A battery of tests will be administered at the
beginning of the study which will measure apti-+
tude and achievement in mathematics, attitudes,
and primary mental abilities, and such other xtems

2 the Panel may decide on.

It is planned to measure achnevement and atti--
_tudes of all students included in the study at the
- end of the third and fifth years. Selected samples .
will also be measured at the end of the first, sec:
ond and fourth years. In ‘addition, selected sam-

ples will be tested for performance in srience
Q




Quantity  Titlz and Description (With Code Numbers) " Unit/Cost
MATHEMATICS FOR THE ELEMENTARY SCHOOL '

GRADE 4 Student text (E4.P) and Teacher . '
Commentaries {CE4-1P) andCE4-2P)...............3vol set3500

"""+ GRADE 5 Studenttext (ES-P) and Teacher =~~~
: " Commentaries (CE5-IPandCE5-2P)...............3vo|set$500
- GRADE 6 Student text (E6-P) and Teacher .

Commmuna (CE8-1P andCE6-2P)...............3vol.set‘500

. INTRODUCI'ION TO SECONDARY  SCHOOL MATHEMATICS .
e Studenttexts(ls 1-4)andTeacbetCommentana (CIS l-4)......8vo|set$800
LT INTRODUCTION TO ALGEBRA - ‘ '
* Student texts (IA 1-4) and Teacher Commenunes (CIA 1-4) Jeenes 8vol. sensoo

_ r‘EOMEfl:lu!--\Iill’lllw[—G(JOR-DII*JA?-‘JA!-S ;
~ Student texts (CW 1-3) nnd Teachers Commmtma (CGW 1-3) cee Bvol. set 38 00

. STUDIES IN MATHEMATICS . - S AT
;SomeBaslcMathemahmlCmcepu_...........................(SM-I) 8 80
.-"Euclldean Geomeu'yBasedm* ees '




 Title and Description (With Code Numbers) |  Unit/Cont

: EsaysmNmba’l‘heoryl PP ¢ - 115 S I L1
Essays on Number Theory II................. fereeireneiieaas (HSU-2) § .50
. Development of the Real Number System...................... (HSU-3) $ .90

~ CONFERENCE REPORTS S
Report of a Conference on Elementary School Mathematics. .. ... .. (CR-1) $ 40

Report of an Orientation Conference for SMSG Experimental Centers. (CR-2) $1.00 -
"Report of an Orientation Conference for SMSG Elemenmy _ :
ScboolExpenmental Centers......ooouinnianntinicacecanens (CR-3) $1.00

1 AN SMSG publncabons are pnoed at cost.

Total

——

be added.

2. Orders for less than $10.00 value accompanied by remittance, will be shipped at list prices ponpud g
3 Orders for $10.00 or more value from accredited schools will be allowed 108 discount but lnn:porhmn will

%mmﬁmmmmmﬁﬁu

INVOICE . ORDER

;- ADDRESS ' . NO___

“If this order is to be billed to a school or school dis- SHIPPING ADDRESS

°. trict, please indicate full name and address. “Use only if different than invoice address.

ADERS "BY mpivm_uALs should be sccompanied d by full remittmce legivemdmmemd 3




courses each year. Students entering the 10th
grade at the beginning of this study will be fol-
lowed when they reach college as far as possible.
~ Information on both achievement and career
-choices will be sought.

Both the initial battery of tests and the achieve-
ment tests to be used in this study will be planned
_and prepared under the supervision of the Panel
on Tests, listed on page 9. :




NEW PUBLICATIONS

TEXTBOOKS WITH TEACHER COMMENTARIES
Mathematics for the Elementary School

: [Prelunmary Edition]

- Grade4  3wvol $5.00
Grade5 3 vol $5.00
Grade'6 3vol. -$500

(For Grade 4 the pupil text is in one volume |
and the teacher commentary in two volumes. This |
" ‘s also true for Grade 5 and Grade 6.) ‘

The SMSG materials for grades 4, 5, and 6 pro-
vide for review and extention of the operations
of arithmetic which the pupils have had in each
preceding gracde. The study of the fundamental :
operations is extended in the familiar pattern to -
larger numbers, fractional numbers and decimals,
The mathematics traditionally presented in these .

~  grades is included in Mathematics for the Ele-
mentary School.

In addition to thiy, the commutative, assoda '

tive, and distributive properties are introduced
_early and used whenever appropriate. MNumera- -
tion systems with different bases are uszi to clarify -
the meaning of place value, to deepen understand- -
ing of the operations, and to show common pat-

* terns in the different systems.
.~ Addition and subtraction, as well as multiplica- -

.. * tion and division, are presénted as inverse opera- :
*" tions. The set .concept is ‘introduced early with
S consxderable practice in the use of the language .

'language is strengthened in subsequent chaptei'is:"‘:"-'
. which employ their use. - 3
. Careful attention is paid to use of language and;
symbols throughout the materials. When symbols
fmhute the pmmtatlon they are mtroduced

RIC




Adequate experience in problem solving is pro-
vided throughout the three grades to emphasize
translation of relationships in problems into sim-
ple mathematical sentences and to establish ﬁrmly
the sidlls required in the operations.

Approximately one-third of the materials in the
three grades is geometry. Concepts from plane
and solid geometry are presented together. The
approach is intuitive and informal. Both material
for the pupil and the suggestions for the teacher
encourage the exploratory method of learning; the
pupil is encouraged to draw conclusions from his
study of many examples. No proofs are given or
expected. Inferences expected of the pupil are
left to be proved in the later work in formal geom-
-etry. From the use of a segment as a standard unit
of length for measuring lengths, the transition to
. a standard unit of area to obtaining the measure

-planeregion;-and-the-use-of -a-standard-unit—
of volume to obtain the measure of the volume of

~ a three-dimensional figure, proceeds naturally.

Arrangement of topics is influenced both by
necessary sequence and aitempt at variety. Grade
4 is the beginning point and ideas introduced
- there are expanded in subsequent grades. If pupils
are to begin with Grade 5 or Grade 6 they will
need background in special topics provnded in
the preceding textbooks.

' Inirodudlon to Secondary Scheool Mathematics

.- [Preliminary Edition]
Student texts (IS 1-4) and - 8 volume set
Teacher Commentaries (CIS 1-4) Price $8.00

_ The Introduction to Secondary School Mathe-
_matics is an adjusted revision of Mathematics for

-~ Junior High School — Volumes I and IL The

*_ changes and adjustments whicli were made were
. prompted by a desire to simplify the presentation
7 and: reduce the reading difficulty. Explanatory

" sections were shortened and exercises added to
~lead the pupils through simple steps to appro-
" priate conclusions. In a few cases concepts re-

. garded as highly demanding were postponed but

. for t{le most part the initial S.M.S.G. Tth grade

s



content was prmen";d. Abstract principl&s ‘are
carefully introduced by means of specific concrete
examples.

‘The Introduction to Secondary School Mathe-
matics—Volume I has 4 parts. The first 3 closely
approximate Mathematics for Junior High School
—Volume L. Part 4 is a selection of chapters from
Mathematics for Junior High School—Volume II.
The selection was made so that the emphasis is
on preparation for algebra. Some topics in geom-
etry usually associated with the 8th grade were
necessarily and reluctantly omitted.

It is hoped that the Introduction to Secondary
School Mathematics will serve to awaken the in-
terest of a large group of junior high school pupils
whose ability to learn mathematics has not beea
recognized and that it will build ar understanding
of fundamental concepts for pupils whose prog-

ress in mathematics has been blocked or hram-
pered because of rote learning in an inappiopriate
curriculum. The title was.¢slected with the ex-
press intent to permit the use of the material at
the 7th or the 9th grade level.

Introd» 4n to Algebra

[Preiiminary Edition]

Student texts (1A 1-4) and 8 volume set

Teacher Cemmentaries (CIA 1-4) Price $8.00-

This SMSGC course is designed for general
mathematics students at about the ninth and tenth
grade levels. It covers essertially the same mate-
rial as the SMSG First Course in Algebra and it
follows exactly the spirit of that course. (See
 SMSG Newsletter 6, page 22.) However, the lan-
guage is simplified, the illustrations are extended,
and the pace is slower, so that the course can be
studied with profit over a period of 1% to 2 years
by some students whe are not considered college
capable. The range of ability best served by this
course is bemg tested in an experimental program.
~ Meanwhile, it is presumed that the range is about
the middle 50 percent.

The course is based on structure properties of
the real number system. Thus a student leams the




" nature of mathematics and strengthens his alge-
*braic techniques hy relating them to basic prin--
- ciples. The reading material and problems are
.. designed to help the student discover ideas. The
- mumbser line and simpler language of sets are use-
- ful in expressing these ideas. The material cov-
"ered includes the usual topics of a first course in
algebra, .

‘Mathematics for Higﬁ School

. Geomstry with Courdinates

[ Preliminary Edition] 8 volume
Student texts (GW 1-3) set
“Teacher Commentanes ies (CGW 1-3) Price $6.00

- ThistextbocX is not a revision of the first SMSG

- geometry text, Geometry (revised edition) which

.- was described in SMSG Newsletter No. 6, March

Hwever,—ﬂwzy-aremﬂmn‘somé‘respec

- 1. The basic terminology and symbohsm is

I the same. .

2. Solid geometry is integrated with the
plme, but long detailed deductive proofs - :

the text, both in the theory and in'the "
problems. S
_ 4. Accuracy in the statement and use of
postulates, definitions and theorems isem- .,
 Phasized. o
5 Geometncﬁgumareconsndered as sets of o
points.
6. GW gives a synthehc treatment of the -
usual topics of congruence, similarity, .
parallelism, perpendicularity, area circles,
sphem, stc. el
Geunetry With Coordinates does differ from:
the other SMSG geometry. It presents coordinate -
.‘geometry as an integral part of the ccurse as rec-

"'Bf the College Enirance Examination Board. Co- 5
ordmates on a line are mtroduced in Chapter 3,

in solid geometry have been eliminated..
- 3. Res] numbers are used freely througlmut

. ‘ommended by the Commission on Mathematics'



}

coordinates in a plane in Chapter 8, and coordi-
nates in space in Chapter 9. So coordinate as well
as synthetic methods are used in proving thecrems
and solving original exercises starting with Chap-

- ter 3. Coordinate geometry in the plane is built
in as an integral part of GW, but it was the last
chapter in the other SMSG geometry. There is
also a chapter on vectors. In the chapter on meas-
urement of distance, emphasxs is placed on the.
unit of measure. ’

GW is a deductive geometry using a complete-
set of postulates and definitions, but the set of
postulates is not a minimal set. The basic postu-
lates, definitions and theorems are motivated by -
havmg the students do certain experimental exer-
cises and also by appealing to the students’ intui- -
tion. It is hoped that this will make for better -
understanding of the postulates, definitions and
theorems before the formal proofs of the theorems
are given.

' Briefly, Geometry With Coordinates is an in-
tegrated plane and solid geometry, including a
chapter on vectors; with coordinate systems on a
line, in a plane, and in space introduced as early -
as seems practical, so that both synthetic and co-
ordinate methods may be used in the proofs of
theorems and ongmals

STUDIES IN MATHEMATICS

The next three volumes represent a continua- .
tion of the SMSG program of providing back-
~ ground material for teachers —in this case for

~ teachers of the upper grades of the elementary,- :
school.

.Such teachers are included in what is termed
Level 1 in the “Recommendations of the Mathe-' -
matical Association of America for the Training -
of Teachers of Mathematics.” - '

These three volumes have been prepared in the -
belief that teachers at any level should not only. -
thoroughly understand the mathematics they -
teach but should also have a good understandmg .




f the basic. concepts in the coulses whxch thelr,‘ .
‘students will move.on to; Accordingly, topics dis- - .

ussed in. these. three volumes are, for the most - :
part; those normally met by students in grades‘;;_."f_
“7'through 9 - ‘ W

OlUME VI NUMBER SYSTEMS

'[Prellmlnary Edmon] - Pricr) $2 40
A study.of the structuré of the number systems
ncountered in the elementary grades—the whole - *;
umbers, the non-negative rationals, and mtegers Dy
"h__.prehnunary dnscuss:on of real numbers is also' o
cluded -1 i
Chapter Headmgs S

B H What is Mathemahcs S

5 »'2._1 N_umeration _ '

3 Whole Numbers' -

" 4. Rational Number. Systern' |
5. Coordmates and Equahons o
16, Real Numbers ‘

Appendlx Mathematlcal Systems S

OI.UME VII IN'I’UI'I'IVE GEOME‘I‘RY Pnca $l 25'..

[Prehmmary Edition]

A companion volume to. Number Systems in-
ended to help. elémentary teachers develop suffi-
ient subject matter competence in the mathe-
tics of the elementary school program. Both the
pplications. of number in geometry (measure-
ient) and  the relationships between geometric
'ents :independent of number are presented
orm- a foundatmn for the later study of




Constructions and Congruent Triangles Sh
‘Similar Tnangles and Variation a
Non-Metric Ceometry 1
Volumes and Surface Areas

- Circles and Sphezes

Relative Error

I R R

W‘WVOLUME vill, S o
CONCEPTS OF ALGEBRA Price §2.40 .

[Preliminary Edition]

*” Concepts of Algebra provides an understandmg o
~. " of concepts that give elementary school mathe--
i~ matics the very necessary relationship to the total -
7. field of mathematics and particularly to subse- :
i quent mathematlcs in the secondary school.

- "'In addition to assistance with termmolo"y, th
- book has numerous exercises with a related ar
/. swer section to enable the reader to test his unde:
. standing, These factors make it quite usable b
- individuals' wishing to sh'engthen their bac
“ground for elementary school mathemahcs 'Th
. following table of contents states the concep
o emphasnzed ' :
| Part . |
e B Numerals and Vanab]es
2. Open Sentences and Enghsh Sentences
i The Real Numbers o
4. Propertles ofOrder

- 5 Addltwe and Mulhphcatwe lnverses




DISTRIBUTION . OF - SMSG PUBLICATIONS

here is only ‘one. source for cach of the
£SG publications; that. may be ordered. .
The following three sections, I, II and TIX
.relate the publlcatnous and the source from_»
which: they. may be. ordered. Care in di-
recting otders ¢ the correct locanon will -
vou! delay and duappomtment )

_mp . 'I'oxiboolu for Grﬂdu 7-12

times I, and IE; First Course in Algebra Geom-
try, Intenned:ate Mathemahcs, Elementary
unctions ‘and. Introduction to:* Matrix Alge-
ra.) The Yale Umversnty Press will conbnue

“to-publish these, and they will ‘send an’ an-
ouncement concerning prices and improved
istribntion’ procedures for the next academic
ear to tl-e Pnt;re mallmg hst for t}us News-

’lettei BT A

Yale Umverslty Press -
92A Yale Station - s
New Haven Connechcut

"Ncw ,Mothomcﬁml !.ibrary

“Distribution of these Monographs to hlgh
. schools has been taken ovér.by the L.'W

inger Co. 'High school students and teachers

nay order these Monographs (Numbers: Ra-
tional and Irrational; What is Calculus About?-
" An Introduction to Inequahhes ‘Géommetric In-
: equahhes, ‘The Contest" Problem Book The
Lore of Large: Numbers) pnce‘90¢ each, f.o.b.
. shnppmg pomt from:-

The L. 'w" Smger Go




" Ill. Other SMSG Publications | ‘ :_
All other SMSG publications (Studies in Math- -
ematics; Junior High School Mathematics -
Units; Supplementary Units; Conference Re- -
ports; and preliminary versions of sample text-

books) will be available anly through the
new SMSG distributor:

A. C. Vroman, Inc. _
~..367 South Pasadena Avenue .-
Pasadena, Califomia

‘These pubhcahons are listed in the Order-.'_,,
Form included in this Newsletter. A. C. Vro-
man, Inc. is a school book deposu:ory

1If you are not now on our mailing list but |.:
- wish to receive further issues of this NEWS- . .| :
~ LETTER, please request, by means of a
~ post card, that your name be added to the | :
mailing list. B

Lo
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CONTENTS . -

= 'How‘rnnTsicrssnsPlisrmn,é_v‘

' O_n;_nn Punucmnoxs, mm Fvnc'non AND
'AVAILABILITY, 5 .

-‘SMSG Pusum'nons Lls'r 6
:_:Onnsn Foms

Prelumnary Edmons only, Vroman 9

RchSed Edmons” Ac’):nl' .

',“Sample Text Edmons only, Yale 11

-“Other Pubhcatmns _Vroman 13

“PEAMISSION TO asmowce THIS COPY-
-, RIGHTED MATERIAL HAS BEEN GRANTED BY -

E+:G. Begle.. .
“ YO ERIC AND ORGANIZATIONS OFERATING
UNDER AGREEMENTS WITH THE NATIONAL IN-
SUTUTE OF EDUCATION. FURTHER HEPRC-
DUCTION OUTSIDE - THE - £RIC SYSTEM nE- |
" QUIRES PEHMISSIDN OF - THE COWPIGHT
OWNER."




SMSG

" Since 1958 the School- Mathematics Study Group
‘has concerned itself with the improvement of teach-'__
ing of mathematics in the schools of this country. The -
‘National Science Foundation has provided substan-
- tial funds in support of this endeavor. One of the =
prerequlsms for the improvement of teaching of math- .
- -ematics is an |mproved curriculum—one which takes -
" account of . the increasing use of mathematics and .
“--'science in technology and in'other areas of knowledge, :
“and at the same time, reflects recent advances in
- mathematics itself. : :

. One of the first prolects undertaken by SMSG was'.
'to enlist a group of outstanding mathematicians and _
- mathematics teachers to prepare a series of textbooks
- - which would illustrate such an improved curriculum.
"It'is not intended that these books be regarded: as"
“" the only definitive way of presenting good mathe-"
- 'matics to students at this level. Instead, they should :
" be thought of as samples of the kind of lmproved‘
. “curriculum that is needed and as sources of sugges-:
*_tions for authors of commercial textbooks.

“Itis the purpose of this Newsletter to make expllc
‘the procedures used in generating and distributing -
*.-SMSG materials, and to outline the method of order- .
" ing textbooks and other SMSG publications. dunn '
,tlle 1962-63 academlc year
¥

i"::,_HOW THE 'I'EX'I'S ARE PREPARED

- SMSG includes college and un|vers|ty mathema ;
tlcmns ‘teachers of mathematics at all levels, experts.
in_education and psychology; and representatwes of .
science and technology. Each summer ‘since 1958
some of these individuals have gathered together on.
writing. teams to produce text materials. In each case,’
the material generated by the writing team during’
the summer months was prepared: for photo offset
‘process; for use by schools during the following aca-:
demic  year, allowmg the pr|nter in some - cases




more than a month to transform typed manuscript
into paper bound books.

Each of the texts passes through three identifiable
editions: “Preliminary Edition” “Revised Edition”
. “Sample Text Edition”. Other SMSG publications,
their function and avallablllty, are found listed on
page 5 with the appropriate order forms at the end
of this SMSG Newsletter. Since all SMSG publications
are published at cost under support from The National
Science Foundation, it should be bome in mind that_.
NO FREE EXAMINATION COPIES can: be sent
to individuals or to organizations

Prellmmarv Edltlon refers to experimental mate-
. rials written by the summer writing teams for use in
" SMSG test-teaching centers throughout the country.
. The “Preliminary Edition” often consists of isolated
~ units which are later to be incorporated into a single
text. They tend to be somewhat expérimental, at- -
tempting under controlled conditions to establish
whether the content is appropriate for the grade for
which it is written. At the moment, the Programed
First Course in Algebra (Form MC) and (Form CR)
and experimental materials for kindergarten through
third grade are in this stage of development. These
" materials may be made -available for inspection but
only at some later time, to be announced in the SMSG
Newsletter. ‘ o

_ “Revised Ldition” refers to the transition stage from
the ° Prehmmary Edition” to the “Sample Text Edi-- -
tion”. The “Preliminary Edition” havmg been test -
taught for one or more years, the “Revised Edition”
reflects the revision completed during a summer writ-
ing session based on.the information on teachability
from classrooms using the “Preliminary Edition.”
Orders for the “Revised Edition” in classroom quanti-
ties for September, 1962 were required to be sub- -
mitted by June to A. C. Vroman, Inc., distributor of
“Revised Edition” materials. After classroom quanti- ~
ties have been flled, individual orders will be com- -
pleted, probably around the first of January, 1963. -

 Geometry With Coordinates, Introduction to Secon-

_dary -School Mathematics, Introduction to Algebra,

. and Mathematics for the Elementary School Grades
4 through 6 will be in this revised edition stage avail-

- able only from A. C. Vroman, Inc. (see order form, = -

page 10)

[Kc

u Provided by ERIC




"'Sample Tent Edition” refers to the edition after.
the “Revised Edition,” if no further revision by SMSG
seems required. A non-proﬁt press (Yale University
Press at the moment) is contracted to publish the
“Sample Texts"—“sample” in the sense that these are
examples of mathematics which SMSG feels can be
taught. When a sufficieat number of commercially
available textbooks appears on the maiket incorporat-

“ ing the suggestions and content of the School Mathe-
matics Study Group’ materials, the SMSG “Sample
Text Editions” will be allowed to go out of print.
‘Netice of such a decision will always be-announced
well'in advance of the date.

" The current materials which are available in “Sam-
ple Text Edition” include The Mathematics for Junior
High School series and Mathematics for High School
series available from Yale University Press (see order
" form, page ll)

- OTHER PUBLICATIONS, THEIR
FUNCTION AND AVAILABILITY

. In addition to “Sample Text” materials generated

by the School Mathematics Study Group there are -
available several series of supplementary materials for
. students and teachers. One of these is SMSG New -
Mathematical Library for students. For teachers and
teacher training institutions the SMSG has produced
" The SMSG Studies in Mathematics. In addition the ~
SMSG has held a series of orientation conferences on
the teaching of the new materials which have been
written, the Conference Reports now being made gen-
erally available. Finally, a Newsletter announcing the
- progress of the projects, new publications, and activi-. -
ties of the School Mathematics Study Group is avail-
- able at no cost by writing to:

SMSG — Cedar Hall
Stanford University
Stanford, California




SMSG PUBLICATIONS L(ST

*P—Preliminary Edition (available for individual use un-
til supply is exhausted)
R—Revised Edition (available sometime after 1 January
1963)
: - Dis-
Title and Description* _ Cost tributer -
MATHEMATICS FOR THE ELEMENTARY SCHOOL
Grade 4, Text (E 4-P) and Commentary

(CE4-1P and CE42P) 8vol.set . ... $5.00 Vroman
SELECTED UNITS, GRADE 4 (E4150) $ 75 Vroman »
Grade 4, Text (E 4-1R) 3 parts. ..... $2.00 Vrioman
Grade 4, Commentary (CE 4-1R)

Jparts ... $2.00 Vroman
Grade 5, Fext (E 5-P) and Commentary

(CE5.1P and CE5-2P) 3 vol. set .... $5.00 Vroman
Grade 5, Text (E5-1R) 3parts . ... .. $2.00 Vroman
Grade 5, Commentary (CE 5-1R)

Jparts ... ..o $2.00 Vroman

Grade 6, Text (E 6-P) and Comménlary |
(CE 6-1P and CE6-2P) 3 vol.. set. ... $5.00 Vroman

Grade 8, Text (E6-1R) 3parts ...... :'$2.00 Vroman
Grade 6, Commentary (CE 6-1R) g
dparts. Lo . $2.00 Vroman

INTRODUCTION TO SECONDARY SCHOOL MATHE: - »
: MATICS (Grade 7-8 modified) Text (IS 1-4P) and Com- .
" mentaries (CIS14P) 8 vol. set . ...... $8.00 Vroman

INTRODUCTION TO SECONDARY SCHOOL MATH-' .
EMATICS o ,
Volume I, Text { lSl-lR) 2 parts .. $2.00 Vroman‘ i
Volume I, Commentary (CISI-1R) .
2parts ... $2.00 Vroman |
Volume II, Text (ISII-1R) 2 parts ... $2.00 Vroman -
Volume II, Commentary (CISII lB) S
2pams ... $2.00 Vroman

" MATHEMATICS FOR JUNIOR HIGH SCHOOL
Volume I, Text (Grade 7) 2 parts . ... $3.00 Yale

Volume I, Commentary, 2 parts ..... $3.00 Yale
Volume II, Text (Grade 8) 2 parts ... $3.00 Yale
- Volume II, Commentary, 2 parts . .. .. $3.00 Yale
JUNIOR HIGH SCHOOL MATHEMATICS UNITS -
" 1. Number Systems, Text (U-1) .... $ .70 Vroman
1. Number Systems, Commentary :
(CU-1) oo $ .70 Vroman
2. Geometry, Text (U-2) .......... $ 60 Vroman -

a, Geometry, Commentary (CU-2).. 3 .80 Vroman -

' EKC

m Provided by ERIC




fvl_:!ltlc and nnserlplilu' B - Cost
3. Applications, Text (U- 3) e, $ .40

3. Applications, Commentary (CU-3) $ ‘40
PKG. Complete Set (one of each of

Babove) .........ciiiii _ $2.95

' SUPPLEMENTARY UNITS

. Jr. H.S. Suppl. Unit, Text (JSU) .... $ .80
Jr. H.S. Suppl. Unit, Commentary -
S o 11 4 5 T N $ 65

S Essays on Number Theory L (HSU-1) $ .30

" Essays on Number Theory I {HSU-2) $ 50
Development of theé Real Number

- System (HSU- 3) ............. .. %.90
. FIRST COURSE IN ALGEBRA ,
. Text, 2 parts .. .oovvviieniiiien. $3.00
" FIRST COURSE IN ALGEBRA
Commentary, 2 parts Cedeeen L. 3300

. INTRODUCTION TO ALGEBRA.
. Text (1A 1-4P) and Commentary

" (CIA14P)8vol.set ........... ... $8.00
" INTRODUCTION. TO ALGEBRA .

. Text (TA-1R) 4 parts .............. $2.50
.. Commentary (CIA-1R) 4 parts ..... $2.50
. GEOMETRY, Text, 2 parts ........... $3.00

" GEOMETRY, Commentary, 2 parts ... $3.00

' GEOMETRY WITH COORDINATES
“Text (GW.1-3P) and Commentary

" (CGW 1.3P) 6 vol. set ....... e $6.00
" GEOMETRY WITH COORDINATES
. Text (GW-1R) 3'parts ..... e $4.00

" Commentary (CGW-1R) 3 parts .... $4.00
. INTERMEDIATE MATHEMATICS

Text, 2pants ......viiieniiien... $3.00
" INTERMEDIATE MATHEMATICS o
Commentary, 2 parts ............... $3.00

- ELEMENTARY FUNCTIONS, Text ... $2.00

. ELEMENTARY FUNCTIONS, .
Commentary .................... $2.00

'INTRODUCTION TO MATRIX -

_ V_lNTRODUCTION TO MATRIX
" ALGEBRA, Commentary

-l{C .

ALGEBRA, Text ... ........... .. $2.00

tributer

Vroman ' -

Vrioman

Vioman -

Vroman

Vrdman;f .

Vioman
Vioman

Vroman .

Yale

Yale - o

'Vroman i

Vroman

Vroman .~

Yale
Yale

Vroman .

Vrioman ..
Vrioman

»Yale N S

Yale : .

Yale

e

Yale ¢



,, i w omrmun- et
v NEW MATHEMATICAL LIBRARY
" Numbers—Rational and Irrational .

byIL Niven ................ .0 .90
What is Calculus About? v '
by W. W, Sawyer ............. . $.90

- An Introduction to Inequalmes »
. by E. Beckenbach and R. Bellman ] 90 -

Geometric Inequalities
- by N. D Kazarinoff

" The Contest Problem Bool:

~ byC.T.Sakind ....... e $ .90 ‘Singer
- The Lore of Large Numbers ' B
: CbyP. ) Davis ...l -~ 8§90
R Uses of Infinity S
=0 byL.Zippin...... e Seeeess $ .9
7"~ Geometric Transformations S
by Yaglom-Shields .............. $ .90

 STUDIES IN MATHEMATICS

" . Euclidean Geometry Based on Ruler
. and Protractor Axioms (5M-2) ... § 80 Vroms

" Structure of Elementary Algebra

SU(SMAB) . RS vr. $140 - Vroms
" Geometry (SM-4) ................ $275,

- Concepts of Informal Geome!ry* PRI Sl
s (SMSBY cLiilel, Ceraen ..'.;_31'.45;,'; roms
: .'Number Systen:s (SM-O) P $2.40
o -lntmtive Geometry (SM-T) ........ 0125 G

: ”‘-.jooncepts of Algeb-a (SM-8) ....... 4240 - Vroins

f,—i:,_"CONFEBENCE REPORTS

Report of a Conference on Elementa.ry -
School Mathematics (CR-1) ...... $ .40 -Vroma

Report on an Orientation Conferenee o
. for SMSG Experimental Centers R
S (CR2)....... S T .. $1.00 Vron

Report of an Orientatxon Conferenee

. for SMSG Elementary School -~ . . . -
'Experimental Centers (CR-S) «oe. 8100V

o Reporf for an Orientation Conference
- for SMSG Geometry With Co- -
ordinates- (CR-4) .......... IR :




' SMSG ORDER FORM . |
"PIELIMINARY EDmONS" ONLY

A C. Vroman, Inc. -
. 367 Squth Pasadena Ave. :
e * Pasadena, California
- Quantity o . Cost’  Tatal
.- MATHEMATICS FCR THE ELEMENTARY SCHOOL

—— Grade 4, Text (€ 4-P) and Commentary - -
o {CE4-1P and CE4-2P) 3vol. set . $5.00
" Grade5, Text{E5P) and Commentary o
: (CES5-1P and GE 5-2P) 3 val. set . 00 - .

- Grade®6, Text (E 6-P) and Commentary

.. (CEG-IP and CE® 2P) 3 vol. sat. $5.00 -
" Selacted Units, Grade 4, (E4150)....$ 75 —A—' '

hRE IHTRODUCTION T0 SECONDARY SCHOOL MATHEMATICS
': Texts (IS 1-4P) and Commentaries, 0

- (CIS14P 8ol set........... $800
- INTRODUCTION TO ALGEBRA -

. Texts (IA 1-4P) and Commentaries

(CIA1-4P) B vol. set........... $800
GEOMETRY WITH COORDINATES
_ Texts (GW 1-3P) and Commentaries
{CGW 1-3P) 6 vol. set. ... e $6.00

Orders for iess than $10.00 value accompanied by remnttlnce wnll
be slnpped at list prices postpaid. ~

" Orders for 310.00 or more vafue FROM ACCREDITED SCHOOLS will
7" be allowed 10% discount but transportation will be ldded

ORDERS BY INDIVIDUALS must be accompanisd by full remnttance
#llow 4% sales tax for orders within Callfornu

’

Billto:

" Ship to:




Mss'onnsn FORM
REVISED EDITIONS” ONLY

AC. mean. lnc .
' 367 South Pasadena Ave .
' S Pasadena, California- -~ - .-
;_',---.amﬂty ' Cost Jm-:
2 'ummmcs FOR THE ummm SCHOOL s
. Graded Text(E4IR)3parts ...... $200
2210 -Grade 4, Commentary (CE 4-IR) 3parts $200 .

i Grade5 Text(E5IR 3parts ...... $200 "

= .- Grade 5, Commentary (CE 5-1R)3 parts $200. - -
. Grade, Text (EGR)3parts ...... 200 - -
« - Grade§, Commentary CEG-IR)3parts $200 -
imonucnou T0 SECONDARY SCHOOL mmmncs

Volumel Text(iSLIR} 2 parts ... 8200 —
- ‘Yolumel, comentary(mSl lll) BT
Zparts e e e, $200 .

Voluma I, Text (SH-IR) 2parts ... $200° .
" "Volume II, Commentary (CISIMR) ‘

2p| s ... v - $2
mmnnucnou TOAGEBRA R
‘ Text (IA-IRMparts ........... L8280
_ . Commentary (clA-llalms cieee. $250. -
oum\' WITH COORDINATES . I
“Text GWIR 3parts ............0 $4.00
- .pommentary (ccw R) 3 parts ..... - $4.00
.Orders for less than sm 00 value accompamed by mmmnce
o e slnpped at lisl pncas postpand :

‘Orders for $10.00 or mare vaius FROM ACCREDITED SCHOOI.S wi
= b allowed 10% discount hut transpomuon will be addod.

DERS BY INDIVIDUALS must be sccompanied by fuli umittincc
” Niow 4% sates tax for orders within Catifornia... :

#u_m:._

-,.sliﬂ to: I»




MSG-OIDEI rom :
smm TEXT EDITIONS" ONLY -

Yale University Press .
92A Yale Station -
New Haven. Conn

Cost rml '

Math for Junior ngh Schoo!
S Volume |, Text, 2 parts. ....... $3.00
. Mathfor lunior HighSchool

e " Volume i, Commentsry, 2 parts.. $3.00

-. Math for Junior High School,
Nolume I, Text, 2parts........ $3.00

S Mathfor Junior High School,
Do Vofume [i, Commentary, 2 parts. $3.00
s\ FirstCourse in Aigebra, Text, 2 parts $3.00
v —-_ First Course in Algebra, :
Commentary, 2 parts......... $3.00

. Geometry, Text, 2parts........... $3.00
Geometry, Commentary, 2 parts.... $3.00°
intermediate Mathematics, Text.

Lttt

2parts ...... AU $3.00
- Intermediate Mathematics,

X Commentary, 2 parts ......... $3.00
.+ ———— FElementary Functions, Text ....... $2.00
——__ Elementary Functions, Commentary. $2.00
"+ ——— lntroduction to Metrix Algebra, Text. $2.00

e Introducllon to Matrix Algebra,
ﬂ : COmmentaty $2.00

it

' '_ Sultmsllﬂlr ST
nm»ormumﬂﬂm“m'”,




FOIMATION ON ORDEIING
SAMPLE TEXT EDITIONS

o AIi orde;s and/or comspondgnce should be addressed to:

YALE UNIVERSITY PRESS

School Mathematics Study Group Account
92A Yale Station

New Haven, I:onnecticut

o 1. 'Taxts and Commentaries must be listed supmtely on your o
e dcf form. L

,' . 'Mrs uill net be aclmowledzed unless speclilully raquesled “
"~ andan acknowiedguncnt form is provided. "

3, An educational discount of 30% will b given to schobls; 3
" courtesy discount of 10% will be given to libraries, leaehers. 5
. and other persons directly associated with the fleld of mathe- .

. Al vogular shipping charges by book pcst or by truck will be
" .pald by Yale University Press. if you request any special ship- - -
ping services (alrmail, special delivery; etc) the oxtra dmm R

5 No im desk eopios can bo supplied

—.6. Invoices will be unt when the boolls are shippod unlm it
“.is spacifically requested that they be sent at a different time.
- Plesse read your invoice carefully. It witl swply Impomnt n
" formation regarding method of shipment,  date . boolls wer

shlppod,mdmnumbefoiwtmmnduhipment. '

"'..‘,1 Place your order wallin advance of your needs. ordm il be
7 filledona first come, first sornd basis. :

8. Returns mey be made mthout prior permission, subjoct to Ilni,-,;
" following conditions: All returns must be sent back In salable -
*. - condition, shipping charges prepaid. Our invoice number of
- numbers covering the purchase must accompany the slllpmom.
o proimbly in an envelope attached to the outside of your par::
=" cal. (Your charge-back memo or other documents should bo i
. the same- envclopc) o




SMSG oam' rom
ruaucmons S

37 South Pasadena Ave,
Pasadena, California.
L | Cest . Tetal
j"‘srum:s IN MATHEMATICS
SRR ‘Euclidesn Geometry Sased on Ruler

.~ - and Protractor Axioms (SM-2)...:$ 90
Structure of Elementary Algebra
- (SM3)
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—_— SMSG Geometry with Coordinates

---------------------
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- ——— 1. Number Systems, text (U-1)..... $ .70
-i—— 1. Number Systems, Commentary
O (v $.70
- 2.Geometry, text (U2) .......... $ 60
" 2. Geometry, Commentary (CU-2)... $ .60.
——— 3. Applications, text @-3)......... $ 40
—— 3. Applications, Commentary (CU-3). $ 40
— Pig. canplete set(ciic of each of
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'SUPPLEMENTARY UNITS
Ir. KS. Suppl. Unit, text USV). ... $ 80
Ir. ns Suppl Unit, Commentary ‘ 55

Buysonﬂumhrmml(ﬂsu-m) $.3
Essays on Number Theory H (HSU-2). $ 50
- Development of the Real

‘;;E KC

Nomber System (4813 ...‘.}.‘..» ?,,%99

- Geometry (SM4) . ...... feeeneees $2.75
Concepts of Informal Geometry

M) L .. $1.45.
Number Systems (SM6) .......... $2.40
Intuitive Geometry (SM-7) ........ $1.25

Concepts of Algebra (SM8) ....... $2.40 .
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The L W. Sinzer Company, Inc.
249-259 Wes! Erie Boulevard -
Syracuse 2, New York

v e
- Numbers Rationa! and Irrational. .. $ .90 :

What is CA'cqus About? ......... $.9
— An lntroductuonto Inequalities ... $.90

“Usesof Infinlty .......0.0....... $90
" Geometric Transformations ....... $9

sets of eight titles at $7.20 per set
. (AII prices are NET f.0.b. shippmg point)
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|- wish to receive further issues of this NEWS-
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AVAILABILITY OF SMSG TEXTS (
~ When the first SMSG texts appeared, two ques-
tions arose. The first was how long the texts
* should ve kept available, and the second was what
" use the authors of commercial texts should be

allowed to make of materials in the SMSG texts.
Both tlese questions were. discussed peviodically
in the SMSG Advisory Board, and a variety of pos-
sible policies were carefully examined. : :
. Final resolution of both questions was reached .
during the past academic year. Reproduced below
is the letter by means of which these decisions were
communicated to the textbook publishing indus-

try.

Dr. Austin J. McCaffrey . February 25, 1966
Executive Director .
American Textbook Publishers Institute
432 Park Avenue South

- New York, New York 10016

Dear Dr, McCaftrey:

The purpose of this letter is to transmit through you -
to the members of the American Textbook Publishers Insti-
tute current plans for the continued printing of the SMSG
textbooks amr our current policy on usc of materials in these '
-textbooks. s

’ As you know, thesc textbooks were written because
the mathematicians and classroom teachers who constitute
SMSG fclt that the mathematics textbooks available a dec- -
-ade ago were not presenting the kind of mathematics our -
students would necd in the society they would find them-
selves in after finishing school. The group also felt that-~
recommendations and exhortations would be far less effec-
tive than the existence of a set of sample textbooks illustrat--,’

- ing our point of view and proven feasible in the classroom. ‘-
Once these textbooks were prepared, there proved to

be a large demand for them. The group, therefore, decided, "
o keeﬁ them available as long as they were needed, ie., -
- until the appearance through normal comnmercial channels -
of ‘enough textbooks doing the same job.

In order to make sure that our texts were purchased: ..

" solely because of the content and to avoid any appearance of
- - competition with members of your Institute, we deliberately
: sto(ﬂ)ed short of a letterpress edition. All of our texts are -
roduced by shoto-oﬂset from a typewritten manuscript..

) ‘e have avoided the usc of color. The texts are available
. only in paper covess and so have an estimated lifetime of -
less than two years and an estimated cost per student per
year somewhat greater than that of the average hard cover
texi.

. .7 From time to time the SMSG Advisory Board has
.. asked whether it is necessary to keep the SMSG texts in
print. In order to assist the Advisory Board in its discussions, -
various kinds of information have been collected. Two years":
ago, for example, we sent questionnaires to a random sam: -
ple of all schools that had purchased SMSG texts at any -
time since they first became available, Inspection of the ..
returns showed, first, that a fairly substantial number of .:
schools were switching to another text after two or three .
years use of an SMSG text and, second, in almost every such .

© case the replacement text was one of the “modem” texts -

ERIC  ~
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. then becoming available, It may be that we are flattering
. ourselves, but we conclude that the SMSG texts, perhaps
"because of their extensive teachers’ commentaries, provide
an easy way for a school to move from a traditional program
- to a modern one.
. ‘We have also consulted extensively with state and city
supervisors of mathematics: From them we learned that a
non-negligible number of school systems have made heavy
investments in inservice training-of their teachers in order -
-to use SMSG texts. These school systems have urgently
requested that the SMSG texts be kept available long
enough for them to get a reasonable return from this -
investment, ’ : . )
We also watch closely the year-by-year sales figures
- for each text. The general pattern has been an increase in
sales cach year untii a text has been available for three
‘years. At this ﬁoim a steady decreasc in yearly sales begins,
and in fact, the decrease tor the current school year was
quite marked. .

' During each of the past two years we have reviewed
very carefully a sample of the newly available commercial
textbooks at the secondary school level. These reviews leave

* us with mixed feelings. On the one hand, we are extremely
- “delighted to sce how great the improvement in mathematics
textbooks has’ been over the last decade. At every grade
leveel there is now a variety of texts available with a sounder
mathcinatical content and a more modern mathematical
spirit than couid be found i traditional texts, We only
hope that it is proper for us to assume some of the credit
. for this improvement. : S
On the other hand, we were disappointed to see that
most of these new texts have moved only part way from the
* traditional program toward what we consider feasible and -
- appropriate for today's schoojs and students. We had hoped
at by now many authors would have taken an SMSG text
| “as a-starting point and would have adapted, improved, and
i, polished it into a form suitable for commercial publication.
| * . The SMSG_Advisory Board felt that this might be
" “due to- a too restrictive policy on use of SMSG materials - -
- or perhaps a misinterpretation of the policy as being too .
- restrictive. Accordingly, this policy has now been revised as
. much as possible, consistent with our policy of insisting that
- everyone have access to these materials and that no one be .
" given exclusive rights to them. Please note in particular -
that the.possibility of a return of part of an author’s royal- ..
ties is no longer contemplated. A copy of this new policy is -
+ . attached to this letter, -~ T e
- ‘At the same time that this change in- policy was "
decided; the SMSG Advisory Board came to a decision on’ ™
- “the availability of SMSG texts. Since, on the one hand, an-
.. increasing number of improved textbooks are available and. -
- - the.sal€ of SMSG texts is decreasing but, on the other hand, .-
.- the SMSG texts are still useful in helping teachers bridge -
.. the gagébetween a traditional program and a modern one, .
* it has been decided that these texts will be-kept in‘print as .
;. long as there is any demand for them and will be allowed .
.- to' diea natural death when the demand disappears. The
~- texts will be kept in their present format, and no.revisions ¢
or editorial imﬂrovcmems will be made, R
“7r 0 1 trust that you will convey this information to the:
.-members of the American Textbook Publishers Institute.
-‘and that at the same time you will convey to them our
*.. appreciation of the good work they are doing.and our hope - .
~that they will continue their efforts, v S
o - Yours very truly,
- EGB/san -’ . E.G.Begle . -
> Enclosure . ) '
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Use of SMSG Materials

The primary purpose of SMSG is the improve-
-ment of mathematics in the schools. Therefore,
the wide propagation of the ideas in SMSG mate-
_rials, especially when thou%htfully reworked by
competent authors, is clearly desirable. We en-
courage the free and widespread tse of these ideas
in the production of new textbooks. However,
because the materials were produced with public
funds, the use of SMSG materials should be super-
vised. :
To implement these principles:
(1) SMSG continues to urge authors to improve,
‘ adapt, expand on and draw from materials
prepared by SMSG. _ o
(2) Permission to make verbatim use of current.

and projected SMSG materials must be se-
cured from the Director of SMSG.

(3) Permission to use SMSG materials will be
granted by the Director except in unusual
circumstances.* Publications incorporating-
SMSG imaterials must inciude both an ac-
knowledgment of the SMSG copyright (Yale
University or Stanford University, as the
case may be} and a disclaimer of SMSG
endorsement. Exclusive license shall not be
granted save in exceptional circumstances,
and then only by specific action of the Ad-
visory Board. '

(#) In determining whether an author may "
use SMSG materials, no account will be
taken of the author’s connections with.
SMSG. o

(5) In no case will permission to use SMSG
materials be given until the SMSG publica-
tion. has been generally available for two
full years.

(6) In difficult cases, precedence should be given
to the advantages of propagating the mate-
rial.

* There are two exceptions. Permission to use extracts from -
" - a monograph in the New Mathematical Library must bé -
~—-secured-from-the-author;-At-present;-Modern~Leatiting
Aids has exclusive distribution rights for the filmed course
for elementary school teachers.

ERIC
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* PRELIMINARY REPORT ON A
.- - NEW CURRICULUM PROJECT

Since its beginning in 1958, SMSG has devoted
the major part of its efforts to the preparation of
sample textbooks. Of course many other activities
were also undertaken — preparation of materials
for teachers and for abler students, evaluations of
various sorts, etc.— but all these together represent
less time and manpower than the textbook effort.

This aspect of SMSG weik is finished. With the
revision of a computer text during the summer of
1966, a complete set of texts is now available cover-

. ing the entire range from kindergarten to the end
of high school. '

Anticipating this, the SMSG Advisory Board
has for the last few years been debating what
further activities in curriculum development, if
any, should be undertaken. A suggestion to revise
and integrate the present series of texts, eliminat-
ing the redundancies and discontinuities resulting
“from the top-to-bottom order in which they were
produced, was quickly rejected. The Board felt

._.that such revisions and improvements could and.. _
should be undertaken by individual authors or
teams of authors for commercial publication and
that a single authoritative treatment by SMSG
might well be stultifying. _ '

However, the Board is convinced that curricu-

—lum-development ‘must continue-indefinitely-for—
a number of reasons. Most important of these is
that changes in our society will continue to put
new demands on the educational process and re-
search and development will be needed to respond
to these demands. For example, it has become"
clear only recently that statistics plays such an
important role in our society that every student
should be given a chance to understand the basic

~ ideas of probability on which statistics is based.
Similarly, the last decade has seen the use of elec-
tronic computers spread so rapidly and so widely
that every student shou!d be given the chance to
learn enough of the relevant mathematics to be
-able to understand what computers can do and

- what they cannot do. : '

Another kind of change to which the school

mathematics program should respond results from
changes in mathematics curricula which have al-
. ready been made. Changes in college mathematics
courses seem-to be resulting in greater mathemati-
cal understanding by those now entering the
teaching profession. The widespread use of SMSG
and similar texts during the past decade seems to

~+~~tributed similarly to an increased com-
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petence on the part of practicing teachers to han-
dle new materials, Inservice training of teachers
to prepare them for teaching SMSG has been a
major factor in developing this increased com-
petence. Changes .:1 the elcmcntary school curricu-
lum seem to be providing students beginning the
seventh grade with a background in mathematics
different from what was the case ten years ago.
Changes such as these may well make possible
further changes in the secondary school program.

Most of the new high school texts, including-
those prepared by SMSG, still compartmentalize
mathematics in the same way as was done in the
past, e.g., ninth grade algebra, tenth grade geom-
etry, etc. It is not unlikely that a different and
more logical sequencing of topics might lead to
a more efficient curriculum and one which would
make possible the introduction of desirable new
topics. :

Curriculum research and development along
the lines suggested by the above will undoubtedly
require a large group effort and can best be carried
out by an organization, such as SMSG, which can
. bring together ‘the needed variety of teachers, -
mathematicians, educators, scientists, etc.

For all these reasons, the Advisory Board of
SMSG has decided to take a second look at the
mathematics curriculum for grades seven through
twelve.

During the course of thie discussion which led to ™
this decision, two points were emphasized by the
Board: :
1. SMSG is not committing itself to the rapid
- production of a new series of texts for grades seven
_through twelve. Instead the emphasis in this new
project will be on research and development. The -
question of implementation of the findings of the
‘project will not be considered until later:

2. A vigorous attack will be made on the prob-
lem of making clear to students the relevance of
mathematics to problems of the real world. It is -
hoped that the curriculum to be developed will

- provide students with a clear understanding both
of the nature of mathematical applications and
also of the great variety of ways in which mathe-
matics can be useful in our society. -

Letters to SCIENCE and to the MATHEMAT-
ICS TEACHER early in 1966 announced this
new project and urged all those interested in what
mathematics is taught.in our schools to submit
suggestions and comments. Several hundred
thoughtful letters were received and are being
studied by those presently involved in the project.
Q project is still in a preliminary, formative




stage. A small steering committee met briefly last
“fall (1965) to provide some direction for a panel
that met late in the winter (March, 1966) in New
‘Orleans. The panel consisted of university mathe-
maticians, applied mathen:aticians, and practic-
ing secondary school mathematics teachers,

Two main guiding maxims emerged from their -
discussions: . :

1. The initial segment of the secondary school
.mathematics curriculum should be devoted to
those mathematical concepts which all citizens
should know in order to function satisfactorily in
"our rapidly expanding technological socieiy. It
was felt that capable students would be able to
complete the study of this mathematics in three
years or less, while the less able students might
profitably spend four, five, or even six years com-
pleting the sequence. : '

2. The exposition of this mathematics for the
average to slow-moving student will need 1o be
satisfactorily developed if the project is to be a
success. . ¥

With these maxims;in mind the panel prepared

_in broad outline a list of topics which might con- - -
stitute the mathematics program for grades seven,

. eight, and nine for capable students and also some
suggestions of later topics.

It is hoped that many students finishing the pro-
posed sequential seven-nine program in three years

—or-less will-continue™in grides teén to twelve and
will be able to study calculus as well as to under-
take some work in linear algebra, vectors, prob-
ability, statistics, computers, matrices, and many
other topics not normally found in today's seven-

-twelve program. It is quite clear that the proposed

program will make it much easier for most stu---

dents interested in careers in engineering and
scientific fields to complete the present Advanced
Placement Program in calculus and also to have
some work in the other topics mentioned above. -
The deveiopment of such a program for the last
three years of high school poses some unique
problems because of the diversity of the goals and
.interests of the group of students involved at this
level. Some students will take only one more year
of mathematics after the ninth grade, while some

will'want to be involved in studying mathematics
for 1two or three more years. It appears that the
group studying mathematics for three more years -
will essentially divide into two groups. One group
~would be those technically oriented students for
whom the calculus will become the standard
twelfth year course; the second group would con-
sist of those equally capable students for whom
QO : o
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additional work in probability and statistical in-
ference, computers and computing, linear algebra,

~ matrix algebra, etc., will possibly be more profit-
able at this time. The deliberations definitely in-
dicated that more than one pathway will be avail-
able for capable students with different goals and
interests. :

During the summer (1966) about twenty prac-
ticing secondary school teachers and mathemati-
cians met to begin to write detailed outlines of
proposed materials for grades seven through nine.
This outlining group adopted some broad general
guidelines: '

1. It is assumed thai siudéiis entering the
seventh giade will have had a modern program at
least in the last few years of elementary school.

2. The mathematics 1o be introduced in the
seventh, eighth, and ninth grades should not only
be of value to all students as necessary for any
intelligent, responsible future citizen regardless
of occupation but should also provide a proper
foundation for futher study of mathematics.

3. The work of other groups who have given

---considerable thought to the mathematics suitable.
for these grade levels should not be ignored. It
does not seem reasonable to retrace the delibeia-
tion of the Cambridge Conference, the New Or-

. leans planning group, etc.; instead we should
" "respond responsibly io ihieir recommendations.

——4."Newideas and conceptsaretobe refined and—|
generalized in a spiral manner over the three-year
sequence. _ .

5. Those aspects of current programs which
have been successful in providing students with
understanding and appreciation of the spirit and
structure of mathematics should be retained, but
at the same time the new program should deal
realistically with meaningful applications of
mathematics in many different fields.

6. Current mathematical developments that
have arisen as major forces in the many new ap- -
plications of mathematics, 2c well a5 in the devel--
opment of mathematics itself, should be brought .
into the curriculum, 4

Some of the features of the seven-nine sequen-

___tial_program_as it is now conceived by the out-
lining group are:

1. An attempt is made to fuse arithmetic, alge-
bra, geometry in such a way that each one helps
in supporting the development of the other when-
ever possible. -

2. Geometry is presented in a concrete, intui-

- tive, descriptive way. When a new concept is
ine-2g'+2ed, the focus is on its essential features.
ERIC
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-Its more complex aspects and its relation to other
“concepts are treated lates. The treatment of ge-
-ometry fosters understanding of the concrete basis
-and the intuitive significance of geometric ideas
' before they arc siudied on a rather formal deduc-
" 'tive basis.
‘-~ 3 One, two, and three dimensions will be con-
“sidered in many geomeétrical questions where -
- applicable. Coordinate geometry will appear as
- appropriate in helping describe sets of points alge-
. hraically. Solution sets of algebraic equations will
- be interpreted or described geometrically.
4. The process of medel building in applied
mathematics is the constructicia of a mathematical
. model that will help one to better understand a
_situation that occurs in a complex environment,
- since the analysis of such a mathematical situation
- often enables one to learn more about the original
physical situation. This process will be developed
- at appropriate places in the seven-nine sequence. -
‘5. Some relaxation in the present stress on
" structure ' may be notireable, but structure is still
" definitely one of the unifying themes. ‘
—=6:Short- deductive  sequences  will - appear in—
grades seven through nine using properties dis- ~
'* covered in the intuitive devclopment of both alge-
bra and geometry. Some problems from number
theory will be used to illustrate various methods
of proof. ,

7. Appropriate materials will be included so
that the student will have some appreciation for
the mathematical activities associated with com-

* puter use and the role of computer in our tech- .

nological society. Mathematical algorithms ex-

" pressed in flow chart notation will offer an intro- -

duction to computer activity and require the

* student to have sufficient understanding of the
* mathematics for practical exploitation. -

8. The concept of function will be considered

* early and will be used in many different types of
- mathematical content whenever appropriate.

9. The concept of a vector (displacement) ap- -

pears in grades eight and nine. .

10. Probability appears in grades seven and
~eight with some statistics in grade nine. .
~—— I Numerationsystems will gt little treatment
.'because it i assumed this topic will have been
-covered in elementary school. oo
.. -12. The set concept and set notation will be
-used when convenient, but it will not be over- -
played. It is assumed that the students have that :

concept from elementary school. '
- 18. Notatioh and terminology introduced in. .
Q . . : .
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these grades will be compatible with present-day
usage in mathematics.

During the course of the next few years the ten-
tative outlines prepared this summer will be re-
fined and extended to grades ten through twelve.
Many of the units in these outlines will be tested
experimentally in the classroom. Periodic progress
i‘eports of this project will appear in this news-
etter.

ZIP CODES

Starting January 1, 1967, the U. S. post office
will accept fourth class mail only if the zip code is
included with eacl address. Since SMSG ncws-
letters are mailed at the fourth class rate, it is
necessary that the SMSG newsleiter mailing list
be updated to include zip codes.

If you wish te continue to receive SMSG news-
letters, please fill out the address card in the cen-
terfold of this newsletter and return it to SMSG

“headquarters.

Naturally, the above applies only to addresses
within the USA: Those residing outside the USA
will 1continue to receive SMSG ncwsletters as

S
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REPORTS

Reports on a number of SMSG projects; studies,
and evaluations have appeared in eariier issues of
this newsletter. Some studics, however, have re-
sulted in reports too lengthy to be communicated
in this fashion. Consequently, a new series of pub-
lications — SMSG Reports— has been started. The
first two numbers in this series are now available.
Single copies may be obtained by means of a post
-card request to '

Reports

SMSG — Cedar Hall
Stanford University
Stanford, California 94305.

Summaries of these first two reports follow.

Report No. 1

THE SMSG PROGRAMED LEARNING
PROJECT

In the late fifties, considerable interest in pro-

- gramed learning was generated from various
- sources, notably from a large number of writers
and publishers. In response to the interest that
was rampant at the time, the SMSG Ad Hoc Com-
mittee on Programed Learning was formed in

1961 to advise the Director of SMSG on proce- -
—dures-for-a-careful study of programed-learning—
with specific reference to SMSG materials. The
following recommendations were made at the ini-
tial meeting of the committee which took place at
Harvard University on May 2, 1961:

1. Mathematicians from both high school and
university levels should be taught to construct
programs. :

2. The Director of SMSG should locate a suit-
able number of qualified individuals who could
devote part of their time during the 1961-62 aca-
demic year to the project.

3. Each section of the SMSG First Course in Al-
gebra should be translated into programed form.

4. A variety of programs should be prepared.
5. The program writers should retain the con-

tent and sequence of the SMSG First Course in
Algebra in order to make comparisons possible.

6. The problem of motivation should be kept
in mind in writing the program.
7. Feedback should be obtained from students
who try the program.
8. The objective of the first part of this SMSG
Q
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study should be to verify the hypothesis that the
SMSG materials can be presented as effectively
according to prescribed criteria, through programs
as through conventional classroom-textbook
procedures. ‘

9. Evaluation of any program should involve
the use of tests which require students to solve
problems and recognize concepts outside the text.

Specific remarks spelled out the basic thinking
behind these general recommendations. For ex-
ample, the recommendation to translate the SMSG .
First Course tn Algebra was motivated by the de-
cision that {)rograming this course would provide
more useful information, even though it was feit
that the SMSG 7th grade course would be techni-
cally easier to program. Again, for example, the
variety of programs indicated was to include a
constructed response program featuring small
steps with some branching and a multiple choice
program featuring a scrambled book format with
explanations of incorrect answers. Occasional in-

> clusion of larger steps in the constructed response
program and variation in size of the unit in the

" multiple choice program were recommended for -
the purpose of experimentation:

With these recommendations of the preliminary
committee, the Director appointed a Panel on
Programed Learning consisting of R. C. Buck,

~--University.-of_Wisconsin;-E.-E.-Hammond,-]r.,—-
. Philips Andover Academy; L. D. Hawkinson. San
Francisco Unified School District; J. G. Holland,
Harvard University; W. J. McKeachie, University
of Michigan; E. E. Moise, Harvard University; H.
0. Pollak, Bell Telephone Laboratories; and D.
W, Taylor, Yale University.

As a guide for the writing teams, a chapter by
chapter summary and statement of objectives for
the algebra course was prepared by V. H. Haag,

. H. O, Pollak, and C. E. Rickart who were mem-
bers of the original writing team on the SMSG
First Course in Algebra. Preliminary to the full
scale production of materials, a Manual for Pro-
gramers was drafted by Leander W. Smith, Coordi-
nator of the Programed Learning Project. The
manual was intended as a basic document to pro-

~—vide persons-having a thorough knowledge of the—
mathematics with information that they would
need for the actual construction of programs. It
-included some background material on the psy-
chology, an overview of the state of the art of pro-
graming, specific recommendations for the anal-

" ysis of the content of the SMSG First Course in.__
Algebra, and notes on the construction of items.

Q




~The manual has since been revised and incorpo-
rated and published in a more comprehensive re-
-port of the SMSG Programed Learning Project.

Twelve writing centers were established to work
on a part-time basis during the 1961-62 academic
year. Each of the twelve writing centers consisted
of three or four mathematicians and/or mathe-
matics teachers whose acquaintance with SMSG
First Course in Algebra stemmed from participa-
tion in the original writing team, the evaluation
centers, or teaching SMSG mathematics to teach-

-ers. From each of these centers, representatives
were assembled at Yale University for a worksho
in August 1961, to acquaint a core of writers wit
programed instructional materials and the pro-
cedures for producing them; to prepare sample.
units in constructed response and multiple-choice
formats which could serve as models for the cen-
ter writing teams; and to take on writing assign-
ments and suggestions for the organization of the
twelve centers. ' :

Participants in the Workshop were: D. W.
Blakeslee, San Francisco; M. P. Bridgess, Boston;
E D. Jacobson, New Haven; H. Jones, Stillwater;

W. W. Matson, Portland, Oregon; O. Peterson,
Emporia, Ransas; P. O. Redgrave, Norwich, Con-
necticut; W, Storer, Des Moines; and H. Swain,
Winnetka. The participants formed two writing
teains; one to produce a constructed response pro-
——gram; the-other to-produce a-multiple-choice pro=—
gram. With the experience of writing as a team in .
New Haven, the participants were then able to
anticipate problems of producing programs and
orienting other members of the centers.

Typical operational procedures for each of the
writing centers consisted of first, internal criticism
of a draft by members of the center and sugges-
tions for refinement by the center chairman. With
further refinement and editing of subsequent
drafts, the revised drafts were sent to SMSG {(then
at Stanford University) for ditto reproduction and

-criticism by reviewers selected for this Furpose.
Each reviewer commented on the particular phase
of the work in which he was best fitted: the psy-
chologist commented on the programing per se,
the mathematician on the correctness of the pres-

entation of the mathematics, and the teachers on
_the apprtg;riateness of ianguage to the high school
student. On receipt of the comments from the re-
viewers, the writing team reconsidered the lan-
guage, mathematics, and programing technique,’
and prepared another dratt for lithographing. = -
——By.spring-(March 1062),. the lithographed ma-"
r-riniel weye made available to experimental cen-
- 15
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ters. Prior to the use of these materials, a two part
pre-test was administered to serve as an inventory
of skills and concepts already in the command of
the students. Writers were found to generate pro-
gramed materials in the summer of 1962 for use
in schools in the 1962-63 academic year. This writ-
ing group consisted of: John D. Baum, David W.
Blakeslee, M. Philbrick Bridgess, Mrs. Marjorie
French, James E. Gilbert, Arthur A. Hiatt, Ste-
phen Hoffman, Mrs. Margaret Matchett, William
W. Matson, Mrs. Persis O. Redgrave, Winfield
Roberson, Robert E. Schweiker, William Storer,
George Truscott, and Mrs. Helen Wehe. The par-
ticipants were subdivided into two writing teams:
one to revise the constructed response program,
and the other to revise the multiple-choice pro-
gram. Mr. Bridgess chaired the multiple-choice
(Form MC) team, and Mr. Blakeslee chaired the .
constructed response (Form CR) team.

The writers of the multiple-choice program
spent considerable time anticipating distractors
{alternatives which require careful discrimination
and knowledge of skills and/or concepts). The
multiple-choice format enabled some preservation’
of text but suffered in its ability to elicit compu-
tational practice because of the form of presen-
tation. The multiple-choice program that was pro-
duced that summer, although a scrambled book
in form, was essentially a single-track program _

through which a student would proceed. Very
little effort was made to capitalize on the muitiple -
track program that might be possible given more,
time to write.

The writers of the constructed response pro-
gram, on the other hand, found the fragmentation
into small steps of the earlier version quite a prob-
lem. There was an initial tendency to use lengthy
sets of problems for practice, over-cuing, and little
synthetic material. Finding a need for synthesis,
the writers redefined “frame’’ A “frame” had been
conceived as a short passage, three to five lines,
with a significant word or words missing. The

" response sought was then to contribute to the
learning of the skill or concept. Each frame was
then defined as a “bit” or “response eliciting
item?” As the summer progressed, the writers be-

n to group exercises of similar nature into a

x or frame; they then sought to use the “frame”
as a means of identifying a recognizable step in
-the learning process. Each frame evolved as a con-
ceptual unit; that is, an identifiable step toward
the mastery of a skill or concept.

The ease of programing seemed to depend on- -
*t-- g~ licit structure of the content presented in
ERIC
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the text and the independence of topics being de-
veloped. Programing of proofs was a challenge. To
overcome part of the difficulty here, use was made
of the constructed panel in the CR format. In
this, the student was Jed to complete steps (or to
supply reasons for steps) in a proof, transferring
these responses to appropriate blanks in a Panel to
complete the proof. The constructed proof was
then compared with a model proof as it might
appear. Thus, the Panel construction served to
integrate the small pieces of the proof into a.
whole. Also, in the process of reconstruction, more
than one pass were made in the proof.

In the spring of 1962, a design was planned for
experimentation during the 1962-63 academic
year. The design called for testing the following
four modes of instruction:

MC — the multiple-choice programed text;

CR — the constructed response programed text;

MCR — the constructed response machine for-

mat (unbound CR in Koncept-O-Graph
KOG-7); .

9F — standard SMSG First Course in Algebra.

Each mocde was to be used under certain of the
following conditions:

Time-paced with a teacher:

assigned with a due time or due date in blocks
or sections with a teacher to control disburse-

ment and to answer questions and discuss or
" “éxplain any mathematics.
Time-paced with a monitor:
assigned with a due time or due date in blocks
or sections with a monitor to contre! disburse-
ment and to answer nonmathematical ques-
tions.
Self-paced with a teacher:

* in classroom or home with a teacher to record
time and to answer questions and ciscuss or
explain any mathematics.

Self-paced with a monitor:
in classroom or library with a monitor to re-
cord time and to answer nonmathématical
questions. :
Since teachers were often adverse to the notion
of self-paced classes, almost all self:paced classes
-reverted to some form of time-pacing at some time

during the vear. Since these classes thus consti-
tuted a conglomeration of methods of presenta-
tion rather than pure form of self-pacing, they
were eliminated from the analysis. The four treat-
ment groups chosen for analysis were then, the
MC (multiple-choice), CR (cons -ucted response),
MCR (constructed response, ma:hine), and 9F
ferandrd SMSG text) programs —all time-paced
ERIC | .
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at 9th grade. The MCR classes were supervised
by monitors while all others- were supervised by
teachers. '

There was intense negative reaction from seme
of the teachers and students against the boredom .
they found resulting from the programs. Much of
this reaction appeared to be generated by the
sameness of format. In the case of the constructed
response program, boredom was intensified among
the faster students who were forced to go through
long series of items designed primarily to teach
the slower students. In the multiple-choice pro-
gram, which provides for branching and skipping
to care for the individual differences, there was
objection to the “page-flipping” involved in the
scrambled book technique; they also objected to
being unable to review systematically without re-
tracing all the steps in the program. In addition,
the machines were found to be unsatisfactory. By
January 1963, about half the machines were un-
usable because of mechanical deficiencies.

From the widespread dissatisfaction of teachers
and students in the 1962-63 classes came the fecl-
ing that the “pure form” programs had made
SMSG mathematics less palatable than the text on
which they were based. Hence, in the spring of
1963 the Project Coordinator prepared a sample
which combined the features of both earlier ver-
sions into a hybrid program. The features which

—were felt'essential included:

(1) immediate confirmation on most constructed
response items; ’

(2) confirmation and correction of errors on
multiple-choice items without scrambling
the text;

(8) inclusion of conventional textual material;

(4) inclusion of reviews and problem sets with
cenfirmations given in the back of the book;

(5) inclusion of optional sections for more.able
students and for students who want or “eed
additional help; -

(6) inclusion of index, table of contents, tailor-
made response sheets;

(7) variation in format to relieve boredom;

—(8)-provision_for- skipping-items-by-those-who —
have successfully completed criterion items.

The hybrid program, SMSG Programed First:
Course in Algebra (Form H), thus emerged in pre-
liminary form after eight weeks of intensive writ-
ing in the summer of 1963. This writing team

- consisted of D. Blakeslee, M. P. Bridgess, E Elder,
I 7@ mmock, F Jacobson, M. Matchett, W.




"Matson, L. W, Smith, W. Storer, M. Wecheler, and
M. Zelinka, chaired by Mrs. P O. Redgrave. In
'1963-64, an attempt was made to evaluate Form H
in a large scale experiment with Forms CR, MC,
‘9F, and the SMSG Introduction to Algebra (IA),
using common testing on all groups. (The SMSG
-Introduction to Algebra covers essentially the
samne material as the SMSG First Course in Alge-
bra, but featuring slower pacing, more extensive
illustrative materials, and simplified language.)
For the evaluation, pre-tests and post-tests were
administered: In the analysis, all items from the
post-tests were coded as to the level of intellectual
.activity which they measured, Lo-cognitive meas-
| uring intellectual activity equal to or less than
manipulating, and Hi-cognitive measuring intel-
lectual activity greater than manipulating. A fol-
lowup study was made in May 1964 of about 450
students who had been in the 1962:63 classes to
determine whether retention of the algebra they
had studied was related to the mode they had used.
. During the 1964 SMSG Summer Writing Ses-
sion, a writing team chaired by D. Blakeslee and
consisting of W. G. Chinn, F Jacobson, M. Match-
ett, W. Matson, and P. Redgrave comprehensively
revised the hybrid text. This revision included
significant changes in the mathematical content
of 9F based on critical reviews by the PLP writers
and analytical comments from members of the

—SMSG-Advisory Board; niotably those of P"D. Lax,
: New York University, and H. O. Pollack, Bell
" Telephone Laboratories.  In addition, a Teacher
Commentary was prepared. The final revision of
the hybrid text concluded SMSG's examination
. of programed instruction. o o
In summary, the results of the 1962-63 study

. of the four modes indicated that both the con- -

- structed response (CR) and multiple-choice (MC)

" programs were significantly better than the stand-
ard SMSG text (9F) while there was no significant
difference between CR and MG (all significance
was at least at the .05 level). Also, both CR and
MC were significantly better than the machine
constructed response (MCR) while there was no
significant difference between MCR and 9F. While
many of the differences among treatment ‘groups

—were-significant; they were small i amount.
The results of the 1963-64 stucty indicated that
-with Lo-cognitive post-test measure of perform-
ance as the criterion variable, the MC, H, and 9F -
rograms were better than-CR, and both H and
F were better than IA. While the difference be-
tween MC and IA was not sigaificant, it ap- =
' proac?'ed significance. MG, H, and 9F tended to
< .
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cluster together in their effectiveness to teach Lo-
cognitive skills; likewise, CR and 1A ter<ed to be
equally effective, though significan:ly less effective
than the other three modes. With the Hi-cognitive
post-test measure as the criterion variable, the
results tended to indicate that all of the modes
were equally effective for teaching Hi-cognitive
skills. Only one difference was found to be sig-
nificantly different: H > CR. r

In the follow-up study of 1964, the null hy-
pothesis of no difterence among treatments was
not disproved; that is, one year after completing
- the course, performance on' the follow-up test was
not significantly different for students who had
used MG, CR, or 9E ,

Original literature on programing d¢id not pro-
vide for a program “mix”” However, the mixed
form tried in the {964 writing had more clearly
met the criteria of improved student performance
and greater philosophical satisfaction to the writ-
ers. In view of this, an examination of programed
materials that are feasible and promising should
include such hybridization, for consideration.

Report No. 2 . ' :

THE SPECIAL CURRICULUM PROJECT:

Pilot Program on Mathematics
Learning of Culturally Disadvantaged
‘Primary School Children

Introduction

The purpose of the Special Curriculum Project
is to study the readiness of culturally disadvan-
taged children for learning at school entrance and .
to follow their progress over the beginning school
years with the aim of developing more effective
materials for their learning of mathematics.

This project grew out of the Conference on
Mathematics Education for Below Average
Achievers sponsored by SMSG in April of 1964.
On the basis of papers and discussions at this con-
" ference and of recommendations of an ad hoc
committee, observations classes at the kindergar-
ten and first grade levels were established for the

1964-65 school year in six cities. .

.Fifteen classes, seven at Kindergarten and eight
-at first grade, were selected as experimental classes.
These classes were all located in disadvantaged
areas of the six cities, All used the existing SMSG
K and 1 texts, and, in addition, all were provided
with a variety of manipulable materials for use
in mathematics instruction.

O




Tivo kinds of comparison classes were included
in the study. The first was designated as a socio-
economic comparison group and included two
kindergartens and wwo first grades in more ad- .
vantaged areas of the same metropolitan areas
wherein the experimental classes were located.
The second comparison group included one kin-
dergarten and one first grade class located in the
same city as two of the-experimental classes. These
two classes used a curriculum other than SMSG.

The majority of these experimental and com- -

parison groups were {ollowed through the 1965-66
school year; however, the report here summarized
deals only with individual testing of the children
during the 1964-65 school vear. .
' ‘Design and Methodology
The study was based on the assumption that -
children from disadvantaged homes come. to
school with fewer-experiences which enable aca-
demic success than do children from mere advan-
taged homes. The emphasis of this pilot research
was empirical, with major jttention focused- on
measuring: ‘

'1) certain dimensions of readiness for school
learning at kindergarten and first grade
entrance;

2) certain facets of concept development;

8) development of particular mathematical
concepts.

With the baseline of test scores at the begin-
ning of the school year, it was then possible to
measure change in perfermance over the school
year with the combination of the SMSG elemen-
-tary texts, special consultation assistance for the
teachers, and the use of many concrete, manip-
ulable materials to aid the children in under-

standing mathematical concepts.
- The portion of the.study here reported may be
diagramed as follows: - '

School Year  Seplember January hine
' <« SMSG Experimental Program —
(Disadvantaged and Socio-Economic
Treatment " Comparison)
+— Non-SMSG Curriculum —
{Curriculum Comparison)

E‘l":lc“:t::e':\: f Initial  Midyear Final

Fifcts Inventory  Inventory Inventory
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The individually administered tests, labeled
above as Initial, Midyear, and Final Inventory,
were developed to minimize whatever differential
might exist between the disadvantaged and more
. advantaged children in skills related to test-taking.

- The concepts and knowledge measured at each of
the three individual testing sessions are shown in
the following table. ' '

INDIVIDUAL TESTS BY GRADE
Initial ~ Midyear _ Final
K st K st K st

Assessments Made

Recognition
Objects - X X
" Photographs X X
Drawings X X

Vocabulary X X

Visual Memory
Objects X X X X
Pictures : X X

Color Inventory
Matching
Naming
[dentifying

Geometric Shapes
Matching
Naming
Identifying

Pairing
Equivalent Sets X
Counting .
Buttons X X X
* Members of a set X

Rote X X '
. Rote by Tens

Number Symbols

dentifying .o X X X X
" Naming

Marking X X X X

Place Value
Naming
Forming

_ Ordinal Number : X
- Ordering X X X
Classifying X X X

¢ D¢ D¢

¢ D¢ D¢
>
>

>3 |
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* -~ As an explanation of the assessments listed in -
~.the above tabie, the Initial Inventory was planned -
_.as.an evaluation of readiness of the children to
‘learn mathematical concepts. This readiness is -
- dependent upon experience and-development in
many areas. If the child is to learn to abstract and
_conceptualize from experience with concrete ma-
~ terials, it is important to ascertain whether he can -
recognize, by giving names to, the concrete mate-
rials being used (Recognition —Objects). Also,
“since color is an important classificatory principle
" in the early school years, it is important to learn
-whether the children can perceive and match the
same hues, name the colors, and identify an object
whose only property differentiating it from the
- others in the series is its color (Color Inventory).
"Two other facets of cognitive development were
assessed. The first was the ability of the child to
make a transition from recognition of a concrete
.- object to recognition of a photograph of it, and
~ then to a line drawing of that object. The second
was one kind of me-iating response: visual mem-
ory. The progression from concrete to conceptual
thought, upon which mathematical learning is
. based, requires that the child be able to form men-

tal representations of objects he has previously ~

seen but which are physically absent. Therefore,
the visual memory assessment was used.

 Assessment of performance on tasks more di-’
rectly mathematical in nature included matching
and naming of geometric shapes, counting, recog-
nition of numerals, ordering objects by size, and
classifying them by shape and color. A number of -

these assessments made in the initial testing were

repeated or extended in the later testing sessions
to ascertain growth through the school year. In

addition, other kinds of tasks (Vocabulary, Pair- .

ing, Equivalent Sets, Place Value, Ordinal Num--
ber) were added. ‘ :

Results and Discussion

The result; are complex to present briefly since
the study deals with experimental classes plus two
kinds of comparison classes at two grade levels. In
addition, the.summary of results %)y curriculum °
and socio-economic level must be prefaced by the .
general finding that there was great ‘variability

within the classrooms of the disadvantaged chil-. .

dren as well as great variability in performance
between these classes at the end of the school year
-as well as at the beginning. .
' The results are presented by the specific assess-
ments on the criterion of whether significant dif-
ferences were found between ‘samples. For this -
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study the probability level accepted for signifi-
cance of difference between groups was .01.

L. Initial Inventory

Significant differences which were found on the
tests at the beginning of the school year were all
in the direction of peorer performance of the
disadvantaged children when compared with the
more advantaged as well as the curriculum com-
parison group. The following table shows the
specific assessments on which the experimental
disadvantaged sample performed significantly less
well.

Assessment Grade Comparison

Level Group
Visual Memory — Objects K Curriculum
Color Matching I Curriculum
: L § Socio-economic
Color Naming K,1 Sotio-economic
Color identifying K,1 Socio-economic
Counting Objects (Buttons) K,1 Both
Rote Counting 1 Both
. . K Socio-economic
Recognition of Numbe: Symbols{ 1 Both
Marking Number Symbols 1 Both

There were more specific tests at the beginning
of the school year (Initial Inventory) on which no
differences were found between the performance
of the disadvantaged kindergarten sample and one
or both of the 1wo coinparison groufp‘s than of the
first grade sample. This supports findings from
other studies which show an increasing lag in the
performance of disadvantaged children as they

- progress from grade to grade.

The specific tests on which the disadvantaged
kindergarten children showed no difference in
performance when compared to one or hot> €
the other two groups were: '

Recognition — Objects, Photographs,
Drawings

Visual Memory — Objects

Color — Matching, Naming, Identifying

‘Rote Counting

Number Symbol — Recognition, Marking
For the disadvantaged fivst grade children, the

only tests on which no diflerences were obtained
were:

ERIC
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Recognition — Photographs, Drawings
Color — Matching ‘

II. Midyear Inventory o

The tests at the middle of the school year meas-
ured primarily mathematical learning. At this
point in time the pattern of differences between
the groups was quite different from what was
found at the beginning of the school year. -

" The experimental, disadvantaged kindergarten
sample performed significantly better than did the
curriculum comparison sample on Geometric
Shapes — Matching and Naming, while the disad-
vantaged first grade children performed signih-
cantly better than the curriculum comparison
children on Geometric Shapes — Naming, and on
Pairing. These differences are likely attributable
to differences in the curriculum but clearly uttest
to the ability of the disadvantaged chiklren to
learn the SMSG curriculum. : -

The performance of the disadvantaged first
grade children was poorer than that of the socio-
economic comparison first graders on Vocabulary,
Geometric Shapes — Naming, and Number Sym-
bol Marking. They performed less well than.did
the curriculum comparison sample on number
symbol recognition only.

There were no tests at midyear on which the
disadvantaged kindergarten children performed
at a significantly lower level than either of the two
comparison kindergarten gronps. This latier find-
ing suggests that ‘intervention at kindergarten
with a structured mathematics program may di-
minish the discrepancy in mathematics perform-
ance between disadvantaged and more advantaged
.children which becomes readily apparent by third
or fourth grade.

I11. Final Inventory

By the end of the school year, the performance
of the disadvantaged kindergarten children was
statistically no different from either comparison
group on most of the assessments made. Their
performance on Visual Memory — Pictures was sig-
nificantly poorer than that of the curriculum
comparison kindergarten group. On Geometric
Shapes — Naming and Identifying, they continued
+ to perform better than the curriculum comparison

up. On Counting Buttons. and on Number -
Symbol Identification and Marking, the disadvan-
taged kindergarten children performed ks well
than the more advantaged kindergarteners, but
these differences may be considered directional
only since they reached the .02 and .05 levels of
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significance, respectively, instead of the accepted
.01 level. By comparison to the significant differ- -
ences between groups found at the beginning of
the school year on thesg tests, their progress over
the year was considerable.

For the fit grade classes, the Final Inventory
results were somewhat different. The one test on
which the disadvantaged first graders performed
significantly better than did the socio-economic
comparison group was on Counting Members of
a Set. On all other assessments in which significant
differences were. found, the performance of the
disadvantaged first grade children was poorer than
that of one or both of the comparison groups.
Those assessments on which the performance of
the experimental first graders was poorer than
both comparison groups were: '

Rote Counting

Rote Counting by Tens

Number Symbols — Naming and Marking *
Place Value — Forming

On Ordinal Number, their performance was
poorer than that of the curriculum comparison
class. .

It is important to emphasize, however, that the
disadvantaged first graders’ performance im-
proved markedly over the course of the school
year so that their performance on several tasks
was not significantly different from the two com-
parison groups at the end of the school year al:
though 1t had been at the beginning or middle
of the year. This is the case for Number Symbols —
Recognition, Geometric Shapes — Naming, Color
— Naming and Identifying.

Summary and Implications

The report summarized has dealt with individ-
ual test results only, although classroom observa-
tions, teacher reports, and a group test adminis-
tered at the end of the school year provided other
kinds of data. Apart from the substantive findings
reported, certain trends deserve mention.. The
variability in performance within the disadvan-
taged classes as well as between them was found
with regularity although this intra- and inter-class
variability could not be detailed in this summary.
This variability demands a more careful look at
the factors affecting the individual child’s per-
formance and suggests caution in grouping the
findings of a number of classes on the Dasis that
they are all composed of children who can be .
described as disadvantaged.

Q changes in performance of the disadvan-




taged kindergarten children over the year were, -
on many of the tests, different from those changes

observed in the first grade children. At this stage -
of the analysis; those changes which are effects of
the differences in curriculum content at the two
levels cannot be partialled out from those which
may be attributed to the effects of earlier interven-
tion with a structured mathematics program at the
kindergarten grade.

Further analyses needed include intercorrela-
tions among the various tests and between per-
formance on the individual and group tests.
Studies of the kinds of errors made, particularly
on the number concept measures, may provide
important insights into the process of learning
mathematical ideas.

A further research need is for a longitudinal
study to better evaluate the significance of provid-
ing experiences in mathematics at the kindergar-
ten level on children’s continued progress in the
intermediate grades, a time at which the disad-
.vantaged child’s cumulative deficit has, in the
past, become so apparent. '
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NEW PUBLICATIONS

SMSG has prepared units on probability for

ades K through nine. These units are arranged
in four volumes. For the primary grades the major
emphasis is on the recognition that some events
are uncertain. The notion of one event being
“more likely” than another is developed. In the
volume designed for the upper elementary grades,
the appropriate mathematics of uncertainty is
introduced. '

A more formal treatment of probability for
junior high school students is based on the lan-
guage and symbolism of sets. Part I is largely intui-
tive and is designed for grade seven. Some of the
more advanced material of Part I is best studied
after some experience in algebra. The junior high
school volumes are prepared in hybrid pro-
gramed form and thus may be used as self-study
units.

In all the units experiments and games are useéd
to motivate mathematical generalizations, For the
primary and intermediate grades, specially de-

. signed spinners have been prepared for this pur-
pose and are available in classroom sets.

See order form on facing page.

O
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The textbooks which SMSG has prepared do .
not form a closely integrated sequence. In gen-
eral, they are written for students whose previous
training in mathematics was in a traditional pro-
gram. Consequently, each text contains some ma-

- terial which has already been discussed: in other
SMSG texts for earlier grades,

A number of teachers have asked for advice as
to how to proceed, especially in grades seven
through ten, with students who have had previous
SMSG experience. :

A committee of classroom teachers who had -
had substantial experience with SMSG texts and
with the problems of articulating them was=asked
tp prepare suggestions and recommendations.
This issue of the SMSG newsletter contains the
report of this committee.

The members of the Amculauon Committee
were:
Sarah T. Herrlot, Palo Alto California
(chairman)

Vincent Brant, Baltimore County, Maryland
Florence Elder, West Hempstead, New York'
Tempie Franklin, Arlington, Virginia
Mildred Keiffer, Cincinnati, Ohio
Max Sobel, Montcla:r, New Jersey
Ruth Stone, Palo Alto, California

Editorial assistance in the preparation of the
report was provided by:
Sarah Ferguson, San Francisco, California
Mary Huggins, Palo Alto, Cah[orma ‘

The purpose of the report of this SMSG com-
mittee is to help articulate the exploratory, infor--
mal work SMSG provides in'the elementary years
with the more unified and abstract content spiral-
ing on through the junior and senior high school -

SMSG ‘mathematics curriculum by offering sug-~

gestions for firting prior SMSG experiences into
a systematically enlargmg body of knowledge.

It is the committee’s consensus that omitting .-

- basically familiar material is rarely the answer to
the articulation problem. Rather the committee
sees as more productive the following alternatives:
1) identifying successively higher levels of
presentation;
2) changing emphases to take full advantage
of students’ preparation; and
8) ie-allocating class time to permit inclusion
of applications such as those in SMSG
Matzemaucs Through Science or in -
SMSG Mathematics And Living Things.




- To assist in accomplishing these alternatives,
.-this report lists references. to topics from SMSG
. texts from grades four through eleven with each
- section of the SMSG texts for junior high school,
- -algebra, and geometry, and distinguishes strictly
-:mew content from background material being
- 'unified. The teacher is strongly urged to review
_the-sections cited, to draw examples from them
. for reteaching and/or supplementation, to verify
- that what may appear to be duplication of topics

might be actually an ever widening splral devel-
- opment of mathematical ideas. .

~The SMSG texts referred to are:
E-4: Elementary School Mathemauc.,,
- Grade4
E‘-5 'Elementary School Mathematics,
..~ Gradeb
E-6: Elementary School Matkematzcs
.- - Grade6
" J-_l " Mathematics for Junior High School
"~ . Volumel, PartsIand IT -
J2 M azhematzcs for Junior High School
-~ Volume 2, Parts I'and II S
. 9 First Course in Algebra, Parts I and II
--10:-Geometry; Parts Iand II .- e e
11: Intermediate Mathemaucs
Parts I and IL.

“ References to SMSG texts. are in the form S

(grade cha dpter) (E-4:2), for instance, refers to the
fourth gra e text Chapter 2. _ i




COMMENTS ON ARTICULATING
~ SMSG MATHEMATICS
FOR JUNIOR HIGH SCHOOL
WITH STUDENTS’ PRIOR SMSG
EXPERIENCES

For many years the junior high school years
were the most barren ones in the mathematics
curriculum. Students could expect no more than
-arehash of arithmetic skills that they had learned
in elementary grades. With the advent of the
SMSG Mathematics for Junior High School, a
refreshingly new approach was given that gave
new impetus to the mathematics programs of these
years. Subsequently, SMSG teams, well aware of
the junior high context, wrote texts for fourth,
fiftth and sixth grades. This bulletin is written to
help articulate the exploratory, informal work of
the elementary years with the more unified and
abstract content spiraling on through the junior
and senior high school m~thematics curricufum,

There is more than enough material in the two
volumes of the SMSG Mathematics for Junior
High School to provide for a rich two year expe-
rience. Although the learning process involves a .
certain amount of forgetting, and “refresher” ac-
tivities must be provided even for students with
previous SMSG backgrounds, care must be taken
to avoid excessive repetition of basic concepts and
skills. It is not necessary for pupils to repeat les-
sons they have mastered before. Time is needed
for new ideas and new learning and every minute
we can continue to save is already spoken for. On
the other hand, it would be unwise to omit mate-
rial entirely since backgrounds of some students
will be uneven. Thus, some overlap is highly desir-
able. In fact, what may appear to be duplication
of topics is actually an ever-widening, spiral de-
velopment of concepts and ideas, broad general-
izations, developing mathematical ideas in a more
formal, mature manner than had been presented
informally in earlier years. - . .

In general, knowing that students come to theni
with previous SMSG preparation should cause -
teachers to provide a higher level of presentation,
a changed emphasis, and a shortening of the time
allotted to the various chapters of the text. This
bulletin is written to aid teachérs of junior high
school mathematics in making judgments about

~ the amount of overlap and pacing in developing

- the topics. Included in this section are references =

to t?pics which have been presented in previous
<
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SMSG texts from grade 4 through grade 6, as well
as to applications and extensions of junior high
content to be found in high scheol algebra and
geometry courses.

Suggested Time Schedule, Volume 1

Approximate  Time Recommended
: Number of Days for Students With
Part | Recommended  Several Years of Total Number

Chapter in Commentary SMSG Background . of Days
1 7 5 -5
15 15 20
3 14 10 30
4 15 10 40
5 12 12-15 55
6 17. 20 75
7 13 10 85
8 13 10 95

PART Il

9 18 20 115
10 12 10 125
11 13 15 140
12 1l 10 150
13 10 10 160
14 5 5 - 105

Suggested Time Schedule, Volume 2

Although students with scveral years SMSG
background have been introduced to many of the
topics of Volume 2, the development in every
- chapter here is so much more sophisticated that
the times recommended in the commentary should
not be shortened. Needless to say, comments on
articulation are designed to complement, not sup-
plant, Teacher’s Commentaries.




SMSG Mathematics for Junior High School,
Volume 1, Part 1

Chapter 1: (J-1:1) ...
WHAT 1S MATHEMATICS? (pp. 1-21)
Strictly motivational.

Chapter 2: (J-1:2)
NUMERATION (pp. 21-61)

2-1 Cavemen’s Numerals (pp. 21-26)
Motivational.

22 The Decimal System (pp. 26--30)
Ragid review of learnings from (E-4:2)*,
(E-5:1) and (E-6:2).

2.3 Expanded Numerals and F xponential Nota-
tion (pp. 30-33)

Prior to directing class review of this topic, the
teacher is well advised to become familiar with
the extensive development of exponents in (E:6:1,
2, 10) in order to appreciate how compressed this

. section is. Work with cxponents will continue in
{J-2:3), where students study scientific notation.
Supplementation now might well be drawn from
sectionis on scientific notation in SMSG Mathe-
matics Through Science, Part I, Chapter 2, and
Part II, Appendix B, _

2-4 Numerals in Base Seven (pp. 33-39),

2.5 Computation in Base Seven (pp. 39-48),

26 Changing From Base Ten to Base Seven (pp.
48-52),

2.7 Numerals in Other Bases (pp. 52-55), and

2-3 The Binary and Duodecimal Systems (pp.
56-61)

Numerals to bases other than ten were investi-
gated in (E-4:2) and (E-5:1) without benefit of
exponents. No work in bases other than ten ap-
pears at the sixth grade level. Consequently, the
sections here combine at least two familiar topics
{(exponents and bases) in new ways.

Chapter 3: (j-1:3)
WHOLE NUMBERS {pp. 67-105)

3-1 Counting Numbers (pp. 67-70)

This section guides pupils to a new level of
mathematical maturity because it abstracts the
‘notion of one-to-one correspondence for the first
time. The teacher might anticipate applying the

" ® References to SMSC texts are in the form (Grade: chap- -
ter). (E-4:2), for instance, refers to the fourth grade text, -
Cllxapter 2, :
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idea in the geometric setting of (J-1:4).

3-2 Commutative Propertics for Whole Numbers

{pp- 70~474),

3-3 Associative Properties for Whole Numbers
{pp. 75-78), :mdpe
3-4 The Distributive Property (pp. 79-83)

In order to identify new abstractions to be
taught in these sections, the teacher may retrace
for himself explorations of properties in (E-4:3, 4,
7), (E5:2, 3), and (E-6:2). It is Erecisely because
of those prior explorations that the seventh grader
is ready for symbolic statements of properties. Stu-
dents may profitably augment the problem sets
with exercises of their own creation.

3-5 Sets and the Closure Property (pp. 84-87)

The variety of sets familiar to SMSG students
from (E-4:1, 5), (E-5:10), and 93-6:9) and ecarly
hints of closure in (E-4:3, p. 72; 7, p. 344) and
(E-6:6, F 371), should be known to the teacher
before leading the class to the explicit idea of
closure here for the first time.

3-6 Inverse Operations (pp. 88-92)
SMSG cultivates a non-verbal awareness of in-
- verse operations in (E-4:3, 4), (E-5:3, 6), and (E-
6:2). Before introducing it explicitly here, the
teacher is urged to read those carly sections as well
as look ahead to (J-2:2), where inverse operations
are first applied to equation solving. :

3-7 Betweenness and The Number Line (p. 93)
The number line is introduced.with counting

numbers in (E-4:3, 10), with non-negative ration-

als in (E-5:6), with integers in (E-6:2, 4), and will

be used for the reals ine(ﬁ[-2:6). In the latter section

lt:eetweenness is basic to discussing irrational num-
s. .

3-8 The Number One (pp. 94-96) and
39 The Number Zero (pp. 97-101)

The teacher should be familiar with earlier in-
tuitive development in (E-4:3, 4), (E-5:2), and
(E-6:2) of the properties of one and zero in order
to recognize the higher level of presentation here.
Looking ahead, he can anticipate generalization
in (J-2:6), where zero and one are seen as identity
elements. Appropriate supplementation with stu-
dent-devised exercises is indicated.

Chapter 4: (J-1:4) _
""NON-METRIC GEOMETRY (pp. 105-151)
Pu;{ils who worked through SMSG Elementary
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School Mathematics in grades four, five, and six
had extensive experience with intuitive geometry.
Essential vocabulary and notation will be familiar
to them. Properties formally stated in this chapter
have been explored on an informal basis. Sets and
the symbols pupils use in writing about them were
developed in the fourth grade and used in the
fifth and sixth grades, Pupils have worked with
simple closed curves and with plane regions. They
should find much of this chapter a review on a
higher level of material with which they have
acquaintance but probably only spotty recall.

4-1 Points, Lines, and Space (pp. 106-108)

Pupils have used these words and ideas since
the fourth grade. It should be sufficient to read
and discuss the material for recall of ideas funda-
mental to Property 1. This is an opportunity for
the teacher to listen while the pupils give evidence
of what they know.

4-2 Planes (pp. 108-113)

Properties 2 and 3 formalize ideas suggested by
experimentation with models in grade four. The
teacher can rely on such remote experiences for
little more than preparing pupils to accept the
present level of formalism.

4-3 Names and Symbols (pp. 118-122)

This section builds on material explored in
grade four. It may be read and discussed briefly,
possibly with pupils demonstrating drawings and
symbols at the board.

4-4 Intersection of Sets (pp. 122-125)

Symbols for .nion and intersection. were used
in (E-4:1, 5} and (E-6:9).

4-5 Intersections of Lines and Planes
(pp- 125-130)
Much of this material was explored in (E-4:5);
it is brought to a more abstract level here.

4-6 Segments (pp. 131-134) _

__Pupils have used the notation AB for segment
"~ AB since (E-4:9), so they should move quickly
through these pages. -

4-7 Separations (pp. 134-137)

Division of a plane by a line in the plane has
been talked about since grade four but the word
separation has not been specifically mentioned.
This subtle notion is being cultivated patiently
in anticipation of its significant application in
geometry (10-3).

v
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4-8 Angles and Triangles (pp. 138-141)

The ideas of this section were developed intui-
tively in (E-4:5, 8), where pupils met points inte-
rior to a region. The intersection of half planes,
used to define the interior of an angle here and in
(10-4), grows out of these earlier learnings.

49 One-t0-One Correspondence (pp. 143-146)
This section is an expansion of (J-1:3, 4).

4-10 Simple Closed Curves (pp. 147-150)

Simple closed curves as such have not been dis-
cussed since their introduction in (E-4:5).

Chapter 5: (J-1:5)
FACTORING AND PRIMES (pp. 151-189)

5.1 Primes (pp. 151-155) and
5-2 Factors (pp. 155-160)

The teacher is urged to familiarize himself with
investigations in (E-5:2) and (E-6:2, p. 53) to iden-
tify the new learnings emerging here as students
- use exponents in prime factorization for the first
ume.

5-3 Divisibility (pp. 160-164)
Aside from Testing 2, 3, and 5 as Factors of a

Number, (E-5:2), the student has not worked with
tests for divisibility.

54 Greatest Common Factor (pp. i64~169)
This section rapidly reviews ideas from (E-5:2,
6) and (E-6:2), before unifying them with recent
work on exponents. Subsequent applications of
-the greatest common factor in simplifying non-
negative rational numbers (J-1:6), signed rationals
(J-2:1), and rational expressions (9:9, 12) more
than justify the spiraling of concepts seen here.

5-6 Remainders in Division (pp. 169-174)

Skills and understandings not refreshed in
grade ‘six after being developed in (E-4:7) and
(E-5:2) are reviewed and advanced in this section.

56 Review (pp. 174-178)

Time saved earlier in the chapter may profit-
ably be spent here.

5-7 Least Common Multiple (pp. 178-183)

The least common multiple was investigated at
some length.in (E-5:6) and very briefly mentioned
in (E-6:2, 6). Here the skills and understandings
must be reviewed thoroughly. The least common
multi}ple of denominators will be required for

<
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ndn-negative rational numbers in (J-1:6), for
signed rationals in (J-2:1), and for rational expres-
sions in (9:9, 12).

Chapter 6: (J-1:6)

THE RATIONAL NUMBER SYSTEM
(pp- 189-243)

‘Thorough re-teaching of all the sections in this
chapter is recommended in view of the variety and
complexity of the learnings centered about the
rational number system. These topics are basic to
study of percent (J-1:9), of signed rationals (J-2:1),
and of rational expressions (9:9, 12).

Before undertaking such re-teaching via the ad-
vanced approach here, the teacher may become
informed of the students’ prior experiences by
scanning the following content unified and ex-
tended in this chapter.

TOPIC TEXT
Equivalent Fractions  (E-4:10), (E-5:6), (E-6:2,6)
Properties of Rational

Numbers (E-5:6), (E-6:2, 6)
Reciprocals (E-6:2, 6)
Using the Number Line

With Rational

Numbers (E-5:6), (E-6:2)
Multiplying Rational

Numbers (E-6:2)
Dividing Rational

Numbers (E-6:6)

Adding and Subtracting

Rational Numbers  (E-5:6, 10), (E-6:2)
Ratios E-5:9
Decimal Notation (E-5:1, 6), (E-6:2, 6)
Order (E-4:3, 10), (E-5:6)

Chapter 7: (J -.1:7)
MEASUREMENT (pp. 243-298)
7-1 Counting and Measuring (pp. 243-249)

The idea of continuous quantities and the word
discrete will be new. Properties of continuous
quantities will also be new, but comparing areas
and choosing units draw on preliminary work in
7-2 Subdivision and Measurement (pp. 249-254)

and

7-3 Subdividin% Units of Measurement
(pp. 254-260)

O ivision is new but the vocabulary of meas-
ERIC
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urement as on p. 251 appeared in both grades four
and five.

7-4 Standard Units of Length (pp. 260-275)

Standard units of measure were explored in
grades four and five, and now the division of inch
and centimeter rulers are refined to 1/16 inch
and T mm,

7-5 Precision of Measurement and the Greatest
Possible Error (pys. 275-286)

These are strictly new ideas evolving from the
preceding four sections. Greatest possible error,
cast within the context of science, appears in
SMSG Mathematics and Living Things, Part 1,
Chapter 2.

7-6 Measurement of Angles (pp. 287-298)

Measurement of angles was carefully taught in
Chapter 7 of the fifth grade text. In grade six,
pupils constructed perpendicular lines using
straightedge and compass. Here such earlier les-
sons are amplified.

Chapter 8: (J-1:8)
AREA, VOLUME, WEIGHT AND TIME
(pp- 299-345)
8-1 Rectangle (pp.299-316)
Some groundwork was laid with perimeters in
(E-4:9) and with areas in (E-5:8).
8-2 Rectangular Prism (pp. 316-333)

Introductory work with solids, their faces, ver-
tices, edges, and volumes in (E-4:8), (E-5:8), and
(E-6:7) is augmented here in preparation for
(J-1:10) and (J-2:11). Surface area and dimension-
"ality are new.

8-3 Other Measures (pp. 333-344)
Computations with new units of measure.

SMSG Mathematics for junior High School,
Volume 1, Part 11

Chapter 9: (J-1:9)
RATIOS, PERCENTS, AND DECIMALS
(pp- 347-397)

This entire chapter is developmental, growing
directly out of (J-1:6). Students with exclusively
SMGS- hackgrounds meet percent for the first time

ERIC 12
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here. Thorough teaching is demanded. Students
should be encouraged to devise supplementary
examples of operations with decimals, uses of
equal ratios, and applications of percent.

Chapter 10: (J-1:10)

PARALLELS, PARALLELOGRAMS,
TRIANGLES, AND RIGHT PRISMS

(pp. 397-468)

10-1 Tivo Lines in a Plane (pp. 397-404),

102 Three Lines in a Plane (pp. 404-409), and

10-3 Parallel Lines and Corresponding Angles
(pp. 409-412)

The new ideas in these sections build on the
work of (J-1:4, 8).

104 Converse (Turning a Statement Around) \
(pp. 412-416)

The teacher is referred to (E-4:6), where “if- \
then” thinking was used on a modest scale. The
“if-then” form which was not employed explicitly
again until this little section enhances the stu-

“dents’ Pregamtion for algebraic and . geometric
proofs in (9:7, 8) and (10:3).
10-5 Triangles (pp. 416-424) and
10-6 Angles of a Triangle (pp. 424-431)

These sections, just as the first three of the chap-
ter, draw on (J-1:4, 8).

10-7 Parallelograms (pp. 431-438)

.This is new content, relying upon section 3
above,

10-8 Areas of Parallelograms and Triangles.

(pp. 438-448)

The teacher is advised to scan in (E-5:8) the ex-
ploratory activities which represent the students’
prior experience with areas of parallelograms and
triangles. The teacher needs to be alert to the '
sophistication of the presentation of this section,
for this material is extended in (J-2:11).

10-9 Right Prisms (pp. 448-462)

This section expands upon (J-1:8) and is pre-

paratory to (J-2:11).

Chapter 11: (J-1:11)

CIRCLES (pp. 463-525)

11-1 Circles and the Compass (pp. 463-469)
Pluoils are familiar with use of the compass and
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with such terms as center and radius from (E-4:5,
9) and (E-5:9). One lesson is sufficient for a rapid
review.

11-2 Interiors and Intersections (pp. 469-475)

Intersections of circles with other circles, lines,
and triangles in (E-6:9) and (J-1:4, 5) prepared
students for definitions of interior and exterior of
circles here. The term concentric is new.

11-3 Diameters and Tangents (pp. 475-481)
This new material is pointed toward (10:13).

114 Arcs (pp. 481-185)

This section synthesizes familiar ideas of sep-
aration (J-1:4) and arcs (E-5:4) and (E-6:9) to pro-
duce better understanding.

11-56 Central Angles (pp. 486-492)

In (E-6:9) pupils worked briefly with central
angles. -

11-6 Circumference of Circles (pp. 492-500)

This i1s new content, induced from Exercise 7 of
the last section.

117 Area of a Circle (pp. 500-508)

The empirical approach to area through count-
ing squares, familiar from (E-5:8) and (E-5:7), cul-
minates in the formula for the area of a circle
here. In (J-2:11) and (10:15), the area of a circle is
seen as the limit of the areas of inscribed polygous.

11-8 Cylindrical Solids — Volume (pp. 509-514)

The teacher is urged to become familiar with
the exploration of volumes in (E-6:7) to appre-
ciate just how concise the present section is,

11-9 Cylindrical Solids —Surface Area
(pp- 514-519)

Extends the thinking developed in (J-1:8). .

11-10 Optional: Review of Chapters 10 and H
(pp. 519-525) .

If the teacher has succeeded in utilizing the stu-
dents’ SMSG background sufficiently, ample time
will be available for these enrichment-type activi-
ties as well us some of the uses of circles and
cylindrical solids found in SMSG Mathematics
and Living Things, Part 2.

Chapter 12: (J-1:12)
MATHEMATICAL SYSTEMS (pp. 527-579)
h{[odular arithmetic here affords extension and

14




reinforcement for some of the more abstract no-
tions developed in earlier chapters of this text as
background for algebra (9:3, 8).

Chapter 13: (J-1:13)
STATISTICS AND GRAPHS (pp. 579-609)

To appreciate fully the maturity of the mate-
-rials in this chapter, the teacher is advised to in-
spect (E-6:8), the only prior SMSG content directly
related to statistics. Here basic ideas and skills are
refreshed and amplified. More extensive utiliza-
tions of graphing and statistical analysis of experi-
mental data are available in SMSG Mathematics
and Living Things.

Chapter 14: (]-1:14)

MATHEMATICS AT WORK IN SCIENCE
(pp. 609-628)

Most of the students’ mathematics up to this
point have found applications internally — doin
nmore mathematics. This chapter offers an externa
application which may very well lead to consider-
ing parts of Polya’s Mathematical Mcthods in
Science!, and the SMSG volumes Mathematics
Thraugh Science, in anticipation of increasingly
formal considerations of inverse variation in

(J-2:9) and (9:14).

SMSG Mathematics for Junior High School,
Volume 2, Part |

Chapter 1: {J-2:1)

RATIONAL NUMBERS AND
COORDINATES (pp. 1-50)

1.1 The Number Line (pp. 1-7)

Uses of the number line to show addition and
subtraction of whole numbers (E-4:3), of positive
rationals (E-5:6), of integers (E-6:4), and to eluci-
date betweenness (J-1:3) are consolidated here in
preparation for subsequent work in (J-2:6), (9:1),
and (10:2).

1.2 Negative Rational Numbers (pp. 7-12)

SMSG students meet negative rationals here for
the first time. :

! Poiya, George. Studies in Mathematics, Volume XI, Mathe-
matical Methods in Science, Stanford: School Mathematics
Sludy; Group, 1963.
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1-3 Addition of Rational Numbers (pp. 12-21)

Opposites appeared in (E-6:4) with integers
only; the additive inverse of a rational number is
new at this point. Addition of signed rational
numbers is new.

I-4 Coordinates (pp. 21-30)

An introduction to graphing on a line and in
a plane was presented in (E-6:5), consequently
only a brief review is needed here. (Exercises 1-4c
serve as an adequate review.)

I-5 Graphs (pp. 30-34)

Graphing inequalities in a plane is new. The
subject is expanded in both the ninth and tenth
grade texts, consequently only an introduction is
offered here. ’

16 Multiplication of Rational Numbers
(pp- 34-41)

This ts new material. The use of the distribu-
tive property as described on page 38 meshes
with experiences in the elementary texts, eg,
(E-6:2), and in (]-1:6).

1-7 Division of Rational Numbers (pp. 42-46)

Reading the limited approach to this topic in
(J-1:6) will aid the teacher in identifying new
aspects of the topic presented here.

1-8 Subtraction of Rational Numbers (pp. 46-50)

Subtraction of integers was taught in (E-6:4);
however, it probably needs to be re-taught in full
detail here before moving on to subtraction of
signed rational numbers.

Chapter 2: (]-2:2)
EQUATIONS (pp. 51-110)

2-1 Writing Number Phrases (pp. 51-57)

The concept of a number sentence is an integral
part of the elementary SMSG texts, recurring in
(E-4:3), (E-5:3), and (E-6:4). This section should
require only brief treatment, possibly little more
than a discussion of some of the exercises.

2-2 Writing Number Sentences (pp. 58-75)

This section provides a background for (9:3, 4)
and should be taught as an introduction, not for
.. complete mastery. Symbols expressing inequali-
ties, employed only incidentally in the elementary
reveeyee essentially new.
1
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2-3 Finding Solution Sets (pp. 75-90)

This is the student’s first formal approach to
finding the solution set of an open sentence. The
teacher will benefit by reading (9:6) and (9:7) to
see how the subject is taught the next year. Don't
expect mastery here.

2.1 Solving Inequalities (pp. 91-93)

Use of the addition property of inequality, new
o students here, will be studied again in (9:8)
with the multiplication property of inequality.
Treat this section as introductory.

2-5 Number Sentences With Tivo Unknowns
(pp. 93-107)

The concepts here are new and difficult and will
be studied in much greater detail in algebra. Even
well-prepared students will be challenged. This is
again introductory only.

Chapter 3: (J-2:3)
SCIENTIFIC NOTATION, DECIMALS, AND
THE METRIC SYSTEM (pp. 111-155)

3-1 Large Numbers and Scientific Notation
: (pp. 111-117),
3-2 Calculating With Large Numbers
(pp. 117-120),
3-3 Calculating With Small Numbers
. (pp. 120-125), '
5-4 Multiplication: Large and Smzll Numbers
(pp- 125-128), and :
3-5 Division: Large and Small Numbers
(pp. 128-133)

These sections provide the student’s first en-
counters in regular SMSG texts with scientific no-
tation. They jog his memory concerning positive
exponents from (E-5:1), (E-6:1), and (J-1:2, 5), in-
troduce negative exponents, and reinforce com-
putational skills requisite for (9:10).

© 36 Use of Exponents in Multiplying and Divid-
ing Decimals (pp. 133-137)

The treatments of decimals in (E-6:2) and
(J-1:9) gave background for these new skills.

3-7 The Metric System; Metric Units of Length
(pp. 137-145),
3-8 Metric Units of Area (pp. 145-148),
39 Metric Units of Volume (pp. 148-150), and
3-10 Metric Units of Mass and Capacity
o p. 150-155)

|




Thé..r;e last four sections pursue topics which
spiral through (E-4:9), (E-5:8), (E-6:7), and (J-1:7).

Chapter 4: (}J-2:4)
CONSTRUCTIONS, CONGRUENT

TRIANGLES, AND THE PYTHAGOREAN
PROPERTY (pp. 157-214)

.4-1 Introduction to Mathematical Drawings and
Constructions (pn. 157-162) ,
This section reviews and maintains the skill of
using a protractor studied in (E-5:7) and (J-1:7).

4-2 Basic Constructions (pp. 162-171)

Straightedge .and compass constructions were
treated in (E-5:4) and (E-6:9). Review the present
section very rapidly. (Exercises 4-2b alone may be
adequate.) -Constructions are again studied in
(10:14).

" 4-3 Symmetry (pp. 172-176)

Line symmetry was discussed in (E-6:5). Only a
brief review is needed, allowing time to elaborate
on symmetry with respect to a point in Problem 7
of Exercises 4-3. -

4-4 Congruent Triangles (pp. 176-183)
~ This section advances the student’s thinking
. toward the goal of formal geometric proof at the
-~ tenth grade level. The teacher is urged to become
familiar with investigation of coriditions for con-
gruence of triangles in (E-5:4) and of side and
~ angle relationships of triangles in (E-6:3). Against
this ample background, it should be possible to
cover the material rapidly. ‘

4-5 Showing Two Triangles to be Congruent
- (pp. 184-192) ' :
Teach this section intuitively; few students are
“mature enough yet to benefit from the formal
treatment given in the tenth grade. Constructing
a perpendicular from a point to a line is refined
here over the simple techniques of (E-6:9).

4-6- The Right Triangle (pp. 192-201)

Although right triangles were met in (E-4:8) .

" and SE-G:S), this material is new. Develop it in

detail. Because the treatment of square roots in

(9:11) is succinct, give supplementary work with
square root tables now.

4.7 One Proof of the Pythagorean Property
(pp- 202-205) )
Tllﬁs topic should be presented to every group

Q ;
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with a background in SMSG elementary mathe-

- matics. A non-algebraic proof adaptable to over-
head projectors appears in SMSG Introduction to
Secondary School Mathematics, Volume 2, Part 11,
Chapter 19. B

48 Quadrilaterals (pp. 206-208)

Consolidates and furthers studies from (E-4:5),
(E-6:9), and (J-1:10). -
49 Solids (pp. 208-214)

Sketching planes and thiee-dimensional figures
is new. It will find its immediate application in
(J-2:11) and thereafter in tenth grade geometry.

Chapter 5: (J-2:5)
RELATIVE ERROR (pp. 215-234)

New aspects of greatest possible error (J-1:7) and |
of scientitic notation (J-2:3) are probed.

Chapter 6: (J-2:6)
REAL NUMBERS (pp. 235-279)

6-1 Review of Rational Numbers (pp. 285-240)
- Material from (J-2:1) are reviewed here })rﬁp-

aratory to investigating new properties of the
rationals.

6-2 Density of Rational Numbers (pp. 240—-245)

The teacher may want to read the treatment of
this new concept in (9:1).

6-3 Decimal Representations for the Rational
Numbers (pp. 245-250)
In (E-2:6) and (J-1:9) this topic was introduced
briefly. The development here is in greater detail
. and contains many new ideas. '

' 6-4 The Rational Number Corresponding to a
Periodic Decimal (pp. 250-254) ‘
This is new material. The students’ strong back-
ground in factoring from (E-5:2), (E-6:2), and
(J-1:5) should make explanation of terminating
decimals easily understood.

6-5 Rational Points on the Number Line
(pp- 255-257)
This new material is fundamental to the study
of rational approximations of irrational numbers
later in this chapter and in (9:11).
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6-6 Irrational Numbers (pp. 257-262) and

6-7 A Decimal Representation for /2
(pp. 262-267)

New and difficult content. The term irrational
is new; the number = was approximated in (J-1:11,
Ep. 496-498) via an argument similar to the one

ere for /2 without benefit of the vocabulary of
irrational numbers. Guard against pressing for
mastery of the proof; it recurs in (9:11). A some-
what simpler form appears in SMSG Introduction
to Secondary School Mathematics, Volume 2, Part
I, Chapter 20.

6-8 Irrational Numbers and the Real Number
System (pp. 267-275) and
"~ 69 Geometric Properties of the Real Number
Line (pp. 276-279)

This new and difficult content should be taught
as introductory, not for mastery; it is simply back-
ground for intensive investigations appropriately
reserved to (9:11) ans (10:11).

SMSG Mathematics for Junior High School,
Volume 2, Part II :

Chapter 7: (J-2:7)

PERMUTATIONS AND SELECTIONS
(pp. 281-310) and

Chapter 8: (J-2:8)
PROBABILITY (pp. 811-345)

~ The exploratory nature of activities in these
chapters should not be obscured by occasional
hints at formalization. Such formalization is rele-
gated to the eleventh grade (11:14). Varied su
plementary activities are provided in SMSG Prob-
ability for Intermediate Grades and SMSG Intro-
duction to Probability, Parts 1 and 2.

Chapter 9: (J-2:9)
SIMILAR TRIANGLES AND VARIATION
(pp- 347-416)
9.1 Indirect Measurement and Ratios -
(pp. 347-358) and
92 Trigonometric Ratios (pp. 358-365)

(E-5:9) and (J-1:6) constitute the students’ prior
experience with ratio; (E-6:6) and (J-2:1,2), their
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experience with coordinates in a plane. The unifi-
cation and extensions here are pointed toward
cultivating a feeling [or trigonometric ratios, as
opposed to formal manipulation which is appro-
priately postponed until (10: Appendix X) and
(¥1:10).

9-3 Reading a Table (pp. 365-374)

Skills in reading tables are being expanded
here. Interpolation is taught directly in (11:10)
for the first time.

94 Slope of a Line (pp. 374-379)

This section grows out of ihe one immediately
preceding it and provides some foundation for
further study in (9:14). Slope is used as a tool in
analyzing experimental data in SMSG Mathe-
matics Through Science, Part 1, Chapter 4.

9-5 Similar Triangles (pp. 379-384) and

9-6 Scale Drawings and Maps (pp. 384-391)
" The new concept of similarity is founded in

congruence, an idea familiar from (E-6:3), (J-1:7),
. and (J-2:4). These sections advance the students’
facility with ratio by associating proportional and
scale with ratios.

9-7 Kinds of Variation (pp. 392-395),
9-8 Direct Variation (pp. 396-400),
9-9 Inverse Variation (pp. 401-407), and

9-10 Other Types of Variation (Optional)
(pp- 407-416)

Mathematical ideas continue to spiral here,
uniting notions of slope from section 4 above,
elaborating on The Scientific Seesaw from (J-1:
14), and extending understanding in the very kind
of applications teachers of high school science ex-
pect their students to have in mathematics classes.
SMSG Mathematics Through Science, Part 1I,
Chapters 1, 2, and 3 contain abundant supple-
mentary material,

Chapter 10: (J-2:10)
NON-METRIC GEOMETRY (pp. 417-449)

The teacher may profitably skim through non-
metric geometry in (J-1:4) and explorations with
solids in (J-1:8, 10, 11) before moving into this
developmental chapter. Looking ahead, SMSG
Geometry integrates three-dimensional work with
plane geometry on the supposition that the foun-
dation from these investigations at the eighth

O .
ERIC

IToxt Provided by ERI




grade level will survive a year's disuse while the
student attends to algebra. Student-constructed
models are indispensable to the present develop-

- ment.

Chapter 11: (J-2:11)

VOLUMES AND SURFACE AREAS
(pp- 451-510)

Previous study of this topic ‘occurred in (J-1:8,
10). Computational practice is more than an inci-
dental bonus for working through this chapter
. ever on guard against pre-empting the formaF
emphasized in tenth grade geometry (10:16).

Chapter 12: (J-2:12)
THE SPHERE (pp. 511-544)

The progression from the familiar to the new is
rapid here: the exploratory emphasis must be
preserved, with abundant use of concrete models.
The benefits of the present investigations will be
evident when spheres are formally treated in

(10:16).

Chapter 13: (J-2:13)

WHAT. NOBODY KNOWS ABOUT
MATHEMATICS (pp. 545-579)

Time recommendations for the eighth grade
presuppose reliance on the prior SMSG expe-
riences cited throughout this report. It is conso-
nant with the spirit of SMSG to resist any
temptation to prolong practice beyond the recom-
mendations and thereby to assure inclusion of
this provocative final chapter.




COMMENTS ON ARTICULATING FOR
SMSG FIRST COURSE IN ALGEBRA
WITH STUDENTS’ PRIOR SMSG
EXPERIENCES

The greatest responsibility of a classroom
teacher is probably that of making judgments.
The teacher must make judgments about stu-
dents, grades, selection of subject matter, and in-
structional procedures. Certainly, one of the most
important phases in the entire evaluation process
is the articulation of content as well as the level
of presentation.

Articulation which involves the transition from
one mathematics course to the next, has always
presented a vexing problem to mathematics teach-
ers. It is essential that teachers use diagnostic pro-
cedures in order to avoid duplication of content
which students have met in previous SMSG texts.
Furthermore, because the learning process in-
volves a certain amount of forgetting, “refresher”
activities must be provided even for students with
previous SMSG backgrounds. It is not _suﬂ)rising
that students become bored when supposedly new
courses and topics in mathematics turn out to be -
dull rehash of topics which they have “discovered” -
and studied years earlier. On the other hand, it
would be unwise to omit material entirely since
backgrounds of some students will be uneven.
Thus, some overlap is hi‘ghl desirable. In fact,
what may appear to be duplication of topics is
actually an ever-widening spiral development of
concepts and ideas. The Teacher's Commentary of

" the SMSG First Course in Algebra continually
emphasizes the spiral approach. '

At present, teachers are finding that students
beginning the study of First Course in Algebra are
better prepared than they were formerly because
of previous SMSG background. In pacing and de-
veloping the course, teachers must take into ac-
count that some of the material in SMSG First
Course in Algebra is not new.

Specifically, SMSG introduces sets, the number
line, and some of the properties of -}-, —, X, -, as
early as the fourth grade; factors and primes ap-
pear at the fifth grade; exponents and negative
numbers at the sixth. The real number system is
investigated at some depth at the eighth grade
level.

In general, knowing that students come to them
with previous SMSG preparation should cause
teachers to provide a higher level of presentation,




a changed emphasis, and a shortening of the time
allotted to some of the early chapters of the text.

This section is written to aid teachers of First
Course in Algebra in making judgments about the
amount of overlap and pacing in developing the
topics. Included in this bulletin arc detailed ref-
erences to topics which have been presented in
SMSG texts for grades 4 through 8, and which will
be presented in SMSG algebra and geometry texts.

Suggested Time Schedule

Approximate  Time Recommended
Number of Days  for Students With

Part | Recommended  Sieveral Years of Total Number
Chapter in Commentary  SMSG Background of Days
1 6 1-2 2
2 8 4 6
3 18 10 16
4 10 3 19
5 10 5 24
6 10 2-3 27
7 — 6-10 37
8 —_ 6 4
9 — 12 55
PART 1}
10 — 10 65
11 — .12-15 80
12 — 20-25 105
13 - 15-20 125 .
14 - 5 130
15 - 5-10 140
16 - 10-15 155
17 - 10. 165

Rapidly covering the first five chapters, which
draw heavily on pupils’ prior SMSG experience,
" affords more than adequate time for new topics
such as rational expressions, radicals, and com-
pleting the square.
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SMSG First Course in Algebra,
Part 1

Chapter 1: (9:1) ‘
SETS AND THE NUMBER LINE (pp. 1-18)

1-1 Sets and Subsets (pp. 1-6)

Such terms as set, elements, union, intersection,
and subsets, as well as the symbols { }, ¢, U, and
N, appear as early as (E-4:1)* and (E-5:2, 6, 10).
Set language is also used in (E-6:4, 5, 9), (J-1:3, 6),
and (J-2:1, 4, 6) in developing the integers, ra-
tionals, and real numbers. Non-metric geometry
(J-1:4) uses sets, while finite and infinite sets are
identified in {J-1:12). The present section reviews
only a few basic notions which, under the teacher’s
guidance, may prompt students to recall more
details. .

1-2 The Number Line (pp. 7-14)

The number line is used throughout SMSG
texts: it is introduced in (E-4:3), and is used to
interpret integers and rational numbers and their
operations in (E-5:6), (E-6:4, 5), (J-1:3), and (J-2:1),
and to work with real numbers in (J-2:6). This
section, restricted as it is to the non-negative real
numbers, may appear trivial unless judiciously

. supplemented, by <tudent-constructed examples,
for instance,

1-3 Addition and Multiplication on the Number
Line (pp. 14-18) '

The number line was used to describe opera-
tions on integers in (E-6:4) and rationals in (E-5:6),
(E-6:2), and (J-2:1). Students with several years
SMSG background require but a review here.

Chapter 2: (9:2)
NUMERALS AND VARIABLES (pp. 19-23)

2.1 Numerals and Numerical Phrases (pp. 19-23)

The distinction between number and numeral
began in (E-4:2). (J-1:2) dealt with these terms in’
an explicit fashion. Numerical phrases and sen-
tences appeared in (E-4:3), (E-5:9), and (J-2:2).
Teachers should be able to go through this section
as a rapid refresher exercise.

* References to SMSG texts are in the form (Grade: chap-
ter). (E-4:1), for instance, refers to the fourth grade text,

Q L
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2.2 Some Properties of Addition and
Multiplication (pp. 23-28)

Binary operations defined on a set first appear
in (J-1:12) through a discussion of zbstract mathe-
matical systems. Commutative and associative
?roperties have been stated in a general fashion
or addition and multiplication-of counting num-
bers, whole numbers, integers, and rational num-
bers in (E-4:3, 4), (E-5:2, 6, 10), (E-6:2, 4, 6), (J-1:3,
6), and (J-2:1). Mathematical Systems (J-1:12) and
Real Numbers (J-2:6) present these properties
more formally. The review here concentrates on
non-negative reals.

2-3 The Distributive Property (pp. 29-34)

The distributive property of multiplication
over addition received considerable emphasis in
(E-4:4), (E-5:3, 10}, (E-6:2), (J-1:6), and (J-2:1)
through numerical examples. It was handled more
formally in (J-2:6). Its re-teaching here is basic to
the concejst of variable in the next section.

2-4 Variables (pp. 34-39)

The idea of a variable has been used informally
- since its introcduction in (E-4:3), where, e.g., n rep-
resents the number which makes the sentence “10
+ n = 30" true. This treatment is repeated in
(E-4:4, 6, 7, 10), (E-5:3, 5, 9, 10), and (E-2:1, 2, 4,
5, 6, 7, 10). The seventh and eighth grade SMSG
texts continue informal treatment of variables.
The terms variable and domain will be new to
students.

Chapter 3: (9:3)
-SENTENCES AND PROPERTIES OF
OPERATIONS (pp. 41-76)

3-1 Sentences, True and False (p. 41)

Mathematical sentences are introduced very
early in SMSG texts and become an integral part
of the texts. In (E-4:3) students are asked to judge
sentences involving equations and inequalities as
true or false, just as they are here in brief review -
exercises.

3-2 Open Sentences (pp. 42-44) -

Open Sentences are treated informally in (E-4:8,
4, 6,7, 10), (E-5:3,6, 9, 10), (E-6:2, 4, 6, 10), (J-1:3,
6), and (J-2:2). Although the present review is cast
within the context of the non-negative real num-
bers, the teacher may be well advised to exceed
“*@ 'imitation by admitting any negative real

ERC 2



numbers students recall as they attack Problem
Set 3-2c. for example.

3-3 Truth Sets of Open Sentences (pp. 45-47)

The phrase truth set of an open sentence will
be new to students, although they have been find-
ing truth sets informally since (E-4:3). On page 60
of (J-2:2) uuth sets of open sentences involving
equations and inequalities are treated exg]i‘citly
but there they are called solution sets. Such prior
experiences are extended in this section and
should be recalled by specific examples,

3-4 Graphs of Truth Sets (pp. 47-48)

SMSG students explored graphing extensively
in (J-2:1, 2); the present one-page review of the
bare minimum is requisite to continued reinforce-
ment and extension of concepts through the next
six sections.

3-5 Sentences Involving Inequalities (p. 49)

Inequalities are developed gradually in (E-4:2,
10), (E-5:9), (E-6:4), (J-1:3), and (J-2:2); here expo-
sition and exercises reinforce the basic vocabulary
which may have been forgotten because of disuse.

3.6 Open Sentences Involving Inequalities

(pp- 50-51) :

Graphing inequalities is fascinating for many
students; nonetheless, the skills required may be
readily forgotten. The teacher, familiar with the
development of graphing inequalities with ra-
tionals in (J-2:1, 2), can identify the few ideas -
being reviewed here and in section 3-8 below in
anticipation of their extension to graphing in-
equalities with the reals in (9:5).

3-7 Sentences With More Than One Clause
(pp. 52-53)

Compound sentences formed by using the con-
nectives and and or are introduced very briefly in
(J-2:2, pp. 68-70), along with a few graphs of the
truth sets of easy compound sentences. The teacher
can rely on little from that previous experience
except that students may be vaguely aware of the
topic, ready for thorough re-teaching. Encourage -
students to extend the problem sets to inctide
examples of compound sentences using any real
number.

3-8 Graphs of Truth Sets of Compound Open
Sentences (pp. 54-55)

La pi A

' <~ subtle logic of these sentences warrants
ERIC
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handling this section simply to reinforce all prior
related topics. ;

39 Summary of Open Sentences (pp. 56-57) -

The summary at this time provides a crystalli-
zation of i.eas of the first eight sections and a
springboard into the next sections on properties
of addition and multiplication. Students with
SMSG background should be successful in devis-
ing and graphing open sentences beyond those
provided in the text.

3-10 Identity Elements (pp. 57-60)

Identity elements for addition and multiplica-
tion are introduced informally in (E~4:§, 5,
(E-5:6), (E-6:2, 6), (J-1:8, 6), and (J-2:6) as the
Property of Zero and the Property of One. Iden-
tity elements in an abstract mathematical system
are discussed in (J-1:12). The quantifier for cvery -
a introduces new rigor in this section. Least com-
mon multiple is treated in (E-5:6) and (J-1:5, 6)
but with simpler applications than developed
here.

3-11 Closure (pp. 60-61)

Closure for whole numbers is presented infor-
mally in (E-4:3, 4). Discussion of this property for
rational numbers appears in (E-5:6) and (E-6:2, 6).
The concept of a closed set under an operation
and the term closure appear in (J-1:8, 12). Closure
for the reals is mentioned in (J-2:6) but without
extensive raticnalization and applications offered
in sections 3-12 and 3-13 below; i.e., they are con-
fined to non-negative real numbers.

312 Associative and Commutative Properties of
Addition and Multiplication (pp. 61-66)
This section consolidates concepts previously
investigated and reiterated in a variety of settings
(see 2-2 and 3-11 above).

3-13 The Distributive Property (pp. 66-71)

The language of algebra is employed here for
the first time to formalize and generalize much
previous study (see 2-3 above) less abstractly de-
rived from arithmetic. These topics have been so
_effectively spiraled that the student of SMSG will
be convinced of the validity of the distributive
property and ready to apply it.

314 Summary: Propertics of Operations on
Numbers of Arithmetic (pp. 71-76)
The sumirary of pronerties is for reference, not

¢ '@ ruide for teaching emphasis is implicit in
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the observation that less than one page is given
to listing the properties; four pages are devoted to
applications and extensions.

‘Chapter 4: (9:4)
OPEN SENTENCES AND ENGLISH
SENTENCES (pp. 77-96)

Against the SMSG students’ use of open phrases
and sentences consistently since grade four, this
section may cloy unless the teacher covers it at a
fast pace and encourages pupils to utilize their
backgrounds in posing comparable problems.

Chapter 5: (9:5)
THE REAL NUMBERS (pp. 96-120)

51 The Real Number Line (pp. 96-101)

The negative integers, opposites,.and the num-
bering of the left half of the number line were
taught initially in (E-6:4), negative rational num-
bers in (J-2:1), real numbers in (ﬁ]-2:6). This sec-
tion is essentially review and unification.

5-2 Order on the Real Number Line
(pp- 102-107)

This is new content, building on many ecarlier
presentations, particularly those of 3-5 above.

5-83 Opposites (pp. 108-112)
 Theidea of opposites was presented for integers
in (E-6:4) and for rational numbers in (J-2:2).
Relatively little difficulty should be encountered
in a rapid review of the topic.
5-4  Absolute Value (pp. 113-120)
The concept of absolute value is new.

5.5 Summary (p. 118)

Numerical illustratiens given by the student
may reinforce the principles summarized from
this chapter.

Chapter 6: (9:6) :
PROPERTIES OF ADDITION (pp. 120-144)
6-1 Addition of Real Numbers (pp. 121-124),
6-2 Definition of Addition (pp. 124-129), and
6-3 Properties of Addition (pp. 129-132)
Students of SMSG had gr?hing and computa-
tional practice adding signed numbers in (E-6:4) -
and (J-2:1). Therefore, the initial sections of this
chapter should be covered rapidly to restore skill
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while infusing the new interests of handling ab-
solute values and looking at more formal state-
ments of addition properties.

6-4 The Addition Property of Equality
{pp. 132-135) and .
6-5 The Additive Inverse (pp. 135-140)

The addition property of equality was intro-
duced and applied to the solution of equations in
(J-2:2). The concept of the inverse of an element
under a binary operation was introduced in the .
discussion of abstract mathematical systems (J-1:
12). Additive inverses for rational numbers were
identified and applied to the solution of equa-
tions in (J-2:1). As a consequence of these expo- .
sures, SMSG students may solve many of the exer- -
cises in these sections by inspection and supple-
ment them with examples of their own devising.

Chapter 7: (9:7)
PROPERTIES OF MULTIPLICATION
(pp. 145-183)

7-1 Multiplication of Real Numbers
(pp. 145-150),

7-2 Properties of Multiplication (pp. 150-156),
and

7-3 Use of the Multiplication of Properties
(pp. 156-159)

These sections draw together such previous
topics for SMSG students as multiplication of -
signed numbers in (E-6:4) and (J-2:1), phrases and
open sentences (9:2), and properties of multipli-
cation (9:3). Although many of the exercises in
these first three sections lend themselves to oral
work and solution by inspection during rapid re-
view, the content of the balance of Chapter 7
~ demands a slower pace.

74 Further Use of the Multiplication Properties
(pp. 159-162)

Exponents on numerical bases are familiar to
SMSG students from (E-6:1), (J-1:5), and (J-2:3).
The teacher might use examples from these texts
in introduzing the new content of the present
section. '

7-5 Multiplicative Inverse (pp. 162-165),

7-6 Multiplication Property of Equality
(pp- 165-166),

7-7 Solutions of Equations (pp. 167-172), and
7-8 Reciprocals (pp. 172-180)

LRIC .
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Multiplicative inverses and reciprocals occur in .
(E-6:2), (J-1:6}, and.(J-2:1). The inverse of an ele-
ment under a binary operation was discussed for
abstract mathematical systems in (J-1:12). The
multiplicative property of equality was applied
to the solution of equations in (J-2:2). It 1s sug-
gested that teachers rely on these ?rehminary ex-
periences for little more than facilitating further
presentations in the present sections.

7-9 The Tivo Basic Operations and the Inverse of
a Number Under These Operations
(pp. 180-183) _
Ths is a sophisticated summary of Chapters 6
and 7: in addition, multiplication, and their in-
verse operations.

Chapter 8: (9:8)
PROPERTIES OF ORDER (pp. 185-208)

Immediately following a brief review in section
8-1, the chapter emerges as strictly developmental,
building new conient directly on material from
previous chapters of the First Course. Here again,
encouraging students to handle as much of the
practice material as they can orally not only capi-
talizes on their previous understanding but also
alerts them to methods of attacking written prob-
lems demanding more structured approaches.

Chapter 9: (9:9)

SUBTRACTION AND DIVISION FOR REAL
" NUMBERS (pp. 209-245) ' ‘
9-1 - Definition of Subtraction (pp. 209-212) and
9-2 Properties of Subtraction (pp. 2i2-218)

. The definition of subtraction for reals here is
an extension of the definition of subtraction for
rationals (J-2:1). Hence, the student with SMSG
background will see these sections as aids to re-
calling and strengthening earlier understandings -
through rapid review leading into new, time-con-
suming, exercises.

9-3 Subtractions in Terms of Distance
(pp. 219-223)
This is new, drawing on the student’s familiar-

ity with the number line and on his recent experi-
ences with absolute value (section 4 of chapter 5).
9.4 Division (pp. 223-229)
Division of rational numbers in (E-6:2), (J-1:6),
O :
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and (J-2:1) precedes the extension in this section
of division to the real numbers. Oral work on the
simple practice materials will serve to renew skills
prior to attempting the new and difficult exercises.

9-5 Common Names (pp. 229-233) and

9-6 Fractions (pp. 233-241)
The introductory remarks in these sections ap-
- peal to earlier understandings concerning rational
. numbers spiraling through (E-5:6), (E-6:2), (J-1:6),
and (J-2:1). Students with SMSG backgrounds can
be expected to proceed readily from the review-
type numerical problems to the new algebraic ra-
tional expressions, where time saved earlier can

productively be spent now.

‘SMSG First Course in Algebra,
Part I

Chaple.r 10: (9:10) -

-10-1 Factors and Divisibility (pp. 247-251)

.- Factoring, with tests for factors, is introduced in
'(E-5:2). In this section, formal definitions of fac-
tor and proper factor -are generalizations of defi-

cises rapidly. i
10-2 Prime Numbers (pp. 252-254) -

* thenes, in (J-1:5). This'numerical ‘content is not
. time-consuming. - :
© 10-3 Prime Factorization (pp. 255-257)

» - The Fundamental Theorem of Arithmetic ap-
[-peared as_the Unique Factorization Property of

- numerical applications re:iewed briefly here.

--10-4 Adding and Subtracting Fractions - :
(pp. 258-261) : _

s/ - The least common multiple and its applicatio

:‘to.adding fractions appeared in (E-5:6) and (J-1:5).

--Addition and ‘subtraction of rational numbers

|

7 ent section, students progress from those earlier. -

spiraled upward in (J-1:8) and (J-2:1). In the pres-

~‘arithmetic manipulations to simple algebraic
: Vfl ’ .\‘1 ' l

“'nitions in, (J-1:5). Review these numerical ‘exer-

' FACTORS AND EXPONENTS (pp. 247-282)

. The terms prime and composite were encoun- - ‘:
. tered in (E-5:2) and (J-1:5); the Sieve of Eratos- .

L

: Counting Numbers in (J-1:5), with the strictly -




~ 105 Some Facts About Factors (pp- 261-266)

. Although divisibility notions from (J-1:5) are
extended and formalized here, the numerical em-
phasis requires little time.

106 Introduction to Exponents (pp. 266-269)
and
10-7 Further Properties of Exponents
(pp- 269-282)
These sections develop new content as they .
move rapidly from the numerical emphasis of
section 7-4 above to algebraic expressions.

Chapter 11: (9:11)
RADICALS (pp. 283-311)

New content. Pre-algebra SMSG texts provide
less reiteration of the mathematics of radicals than
of many other topics; consequently, the teacher is
advised to become familiar with the modest intro-
ductions to square root (J-2:4) and irrational num-
bers-(J-2:6)-before-beginning- this- developmentalﬂ
“chapter.

Chapter 12: (9:12)
POLYNOMIAL AND RATIONAL
EXPRESSIONS (pp. 313-375)

The predominantly new content uf this chapter
reviews and sigaificantly extends the mathematics
of the preceding eleven chapters,

Chapter 13: (9:13)

TRUTH SETS OF OPEN SENTENCES

. (pp. 877-404)

The chapter synthesizes-much fundamental:

. mathematics from the students’ background in
SMSG. The idea of equivalent open sentences was -
introduced in (J-2:2), but there the term equwa- :
lent equations was employed. The addition pro
erty of equality appears in (J-2:2) and (9:6),
multiplication property of equality in (J-2: 2) and
(9:7), opposites of integers in (E-6:4) and (J-2:1),.
additive itiverses for rational numbers in (J-2:1),
multiplicative inverses in (J-2:6), reciprocals in -
(9:7). ‘All of this background, and more, exists; .
nonetheless, some re-teaching is xmphcnt

" Chapter 14: (9:14)

GRAPHS OF SENTENCES IN TWO
VARIABLES (pp. 405-463)

34 The Real Number Plane (pp. 405—-411)

| [Kc
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142 Graphs of Open Sentences With Two
Variables (pp. 411-422), and -
14-3 Slopes and Intercepts (pp. 423-439)

(E-6:5) and (J-2:1, Z, 9) provided successive in-
crements to skills and understandings being am-
plified in these sections. '

144 Graphs of Open Sentences Involving
Integers Only (pp. 440-447),

14-5 Graphs of Open Sentences Involving
Absolute Value (pp. 448—463)

Chapter 13: (9:15)

SYSTEMS OF EQUATIONS AND
INEQUALITIES (pp. 465-492),

Chapter 16: (9:16)

,QUADRATIC POLYNOMIALS (pp. 493- 510)
and

wﬁlupler 17: (9:17)
FUNCTIONS (pp. 511-545)

New concepts on these final hundred pages
emerge directly from prior chapters. Every mo-
ment of time saved earlier in the First Couvse can
be judiciously re-allocated to the sequence here
culmmatmg in the quadratic forriula.

34



COMMENTS ON ARTICULATING
SMSG GEOMETRY WITH STUDENTS’
PRIOR SMSG EXPERIENCES

The students should be better prepared for the
study of formal geometry in gra(s) ten than they
were formerly. They arrive not only with their
custonuary first algebra of th.e year before, but also
with yeirs of informil geometry which has been
interwoven into the curriculum of the elementary
and the junior high school courses. Since the Birk-
hoft postulates are utilized in the GEOMETRY,
the student’s background, which incfudes real
numbers, meshes well with the geometry, for the
real numbers are used freely in measuring both dis-
tance and angles. Some of the GEOMETRY topics
are essentially algebraic, giving the teacher many
opportunitics to reinforce and deepen the stu-
dent’s algebra instead of allowing his algebra to
fade into disuse.

With the student’s SMSG background the teach-
er must be aware not only of the amount of over-

Tap but of the depth and length "ol exposure to
topics. A spiral curriculum is considered essential
but it must not circle in the same place, nor must
it suddenly ascend too rapidly.

Omitting material is rarely the answer to the
articulation problem, for too cften the student
lias unexpected blank spots. The teacher’s realiza-
tion that the material, as such, is not new, shouid
mean, however, (1) a higher level of presentatict,
(2) pe:ha})s i ch.\n;r’d emphasis, which takes ad-
vantage of the studen:’s previous preparatio, and,
most often, (3) a shortening of allotted time. The
SMSG Geumetyy which seemed |mL:sSIbly long
during the first year or so can now be completed
with ease in a year or less by students who have
studied the SMSG materials for several yea rs pre-
vnously

1t is deadly boring for studems to “discover”
“and study topics presented at the same leve! in
grade 10 that they “discovered” and studied two
or three years earlier. “Teachers who are unfamiliar
with previous texts studied by their students can.
easily fall into this trap. In a spiral curriculum it
is necessary to repeat materials, but this should be
done with new insights and more depth, (It is im-
_possible for textbook writers to consider all aspects -
of this problem, for some students will study the
text with no previous intuitive geometry.) With
the background of SMSG texts and with careful
orientation by the teacher, the students are ready
f~o" formal approach to geometry.
ERIC
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Suggested Time Schedule

Approximste  Time Recommended
Number of Days  for Students With

part i Recommended  Several Vears of Total Number
Chapter in Commentary  SMSG Background of Days
1 3 2 2
2 10 5-6 8
3 6 4 12
4 6 4 1¢
5 20 18 24
6 6 7 41
7 8 8 49
8 9 7 56
9 17 17 73
10 6 5 78
PART |t
11 10 10 88
12 15 16 104
13 13 14 118
14 10 10 128
15 5 8 136
16 : 8 8 14
17 20 an 164

Given the advantage of several years of SMSG
background, students should move rapidly
"~ through the first four chapters of transition from

their earlier intuitive geometry to the beginnings -
of formal Froof. The teacher may wish to retrace
for himsell the explorations of informal geometry
as cited from SMSG.clementary and junior high
school courses in order to identify new abstrac-
 tions taught at the tenth grade level. It is precisely
because of those prior investigations that students
with SMSG preparations are ready for SMSG
Geometry. Here again, comments on articulation
are designed to complement, not supplant, the
Teacher's Commentary. 5




SMSG Geometry, Part 1

Chapter 1: (10:1)

COMMON SENSE AND ORGANIZED °
KNOWLEDGE (pp. 1-14)

1-1 "Tivo Types of Problems (pp. 1-8)
This is an excellent introduction to the geom-

etry if the teacher heeds the commentary and uses

-~ this section as it is intended and not primarily for
algebra review for forgetful students. Articulation .
problems occur throughout the text not only in
overlap of geometric ideas but in overcoming stu-
dent weaknesses in algebra.

-2 An Organized Logical Development of Geom- |
ctry (pp. 8-14). ’
This section can be considered to be the intro-
duction to the real meat of Chapter 11. Even for
those students with considerable background in
intuitive geometry, this section needs imaginative
expansion by the teacher, for it sets the stage for
___1the chaprers_tofollow Students-find-it-difficult-to—
* distinguish between intuitive geometry and the
very beginning of formal geometry. The logical
development of the course cannot be overstressed

at this point and in the next few chapters. It is
vital that students accept the objectives of the
course if they are to enjoy geometry to the fullest.

The spirit of earlier exposure ‘to geometry in
SMSG texts has been to have the student discover
geometric principles and learn correct terminol-

- ogy and definitions. Little has been said about
-formal proofs in any texts before the first year
algebra. The algebraic prools, while fairly rig-
orous for the level, are difficult for most students -
‘and are not sufficient in themselves to show stu-
dents the importance and necessity of proof in the
study of a logical development of Euclidean geom-
etry. :

Chapter 2: (10:2) :
SETS, REAL NUMBER AND LINES (pp. 15-51)

21 Sets (pp. 15-21), o
22 The Real Numbers (pp. 21-27), and

2.3 The Absolute Value (pp. 27-30)

Well-prepared students can study these sec- -
tions in a day or a day and one-half. The ideas and .-
vocabulary of sets are quite familiar to students -
with SMSG experience trom (E-1:1, 5)*, (J-1:3,4), -

.® References to SMSG texts arc in the form (Grade: Chap- -
ter), (E-4:1, 5) for instance, refers to the fourth grade text,
C4mters ) and 5. - T




and (9:1). Real numbers are introduced in full in
(J-2:1, 6) and (9:1, 5), rationals appear in (E-4:10)

. and (J-1:6), the integers in (E-6:1). Order relation-
ships and inequalities recur in (E-<4:2), (E-4:10),
(E-5:9), (E-6:4), (J-1:3), and (J-2:1); a formal treat-
ment of their properties occurs in (9:8). Absolute
value is defined in (9:5).

2-4 Measurement of Distance (pp. 70-33)

The distance between points as the measiire
of a segment is introduced without the concept of
absolute value in (E-4:9), (E-6:5), and (J-1:7), and
with it in (9:9). Units of measure of distance were
studied in (E-4:9) and (J-1:7). The teacher is urged
to become familiar with those earlier approackes
in order to clarify the new emphasis that the
number we get as a measurc of distance depends

“upon the unit of measure,

2-5 A Choice of a Unit of Distance (pp. 33-34)
and
—26—An-Infinite-Ruler{pp--35-39)

These sections build postulates on such essen-
tially review matarials as coordinate systems from
(E-6:5), (3-2:1), and (9:14).

2-7 The Ruler Placement Postulates. Between-
ness, Segments and Rays (pp. §9-48)

" Even though most of the ideas will not be
strange to the class, the emphasis given to this
familiar material by the teacher at the tenth grade
level must be more sophisticated than that of the
junior high school teacher of intuitive geometry.

Lines, rays and segments appear in (E-4:5) and
frequently thereafter. The idea of betweenness is
developed in (J-1:4). Under the heading of prop-
erty or law several of the postulates have been
stated. Under the heading of postulates, several
theorems have been stated. These provide excel-
lent opportunities for the teachers to discuss why
we . develop mathematics differently at various
levels, emphasizing the maturity of the student as
an important factor. '

Contrary to the convention reiterated as re-
cently as page 25, number lines on pages 39 and
.40 have smaller numbers to the right of larger
ones. With strong students, the teacher might well
“refer back to the rigorous test for y > x, (y > x’
if y — x > 0), suggested on page 219, SMSG First
Course in Algebra.

" Students should be provided with prdblems
17 @ "he necessity of an absolute value sign in

ERIC Y
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3) discussing such questions as:
a) Can two lines separate a plane into threc
regions? (Problem Set 3-3, Problem 1[i};
b) Can three lines in 2 plane ever separate
the plane into four regions? (Problem
Set 3-8, Problem 14);
c) Problem 2(f) of Set 3-2, “Tivo parallel
lines determine a plane’’

These problems can contribute to the student’s
understanding if handled informally as intended.

32 Theorems in the Form of Hypothesis and
Conclusion (pp. 60-62)

“This section is important to the remainder of
the course and could use expansion, not con-
traction. The student's prior exposures are from
(J-1:10), where “if-then” statements and their con-
verses are mentioned, and (9:7) where "if and only
if”’ statements are discussed. Supplementation
with negation and the contrapositive would point
out that implication is just one of many forms of

-statements_use:_in logic

3-3 Convex Sets (pp. 62-68)

This is new content, founded on work with
regions and separations in (J-1:4) and (J-2:11).

Chapter 4: (10:4)
ANGLES AND TRIANGLES (pp. 71-95)
4-1 The Basic Definitions (pp. 71-77)

Students with SMSG background have worked
intermittently with angles and triangles in (E-4:5)
and (J-1:4, 10). Knowledge of words such as side,
vertex, interior, exterior, and notations such as
£ BAC and ABAC are assumed in subsequent
material. Though most of the ideas are familiar,
omission is not the solution. The students need
review given in a brief class discussion.

4-2 Remarks on Angles (pp. 77-78)

A few brief remarks by the teacher will suffice;’
students will not draw on this content until they
study trigonometry.

43 Measurement of Angles (pp. 79-85)

Use of the protractor occurs in (E-5:7) and
(J-1:7); however, since most protractors have two
scales instead of the single one printed on pages
79-83, a review is essential. : :

44 Pe ndicularitf, Right Angles and Congru-
ensz of Angles (pp. 85-92) s
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Categories of angles appear in seventh grade:
right, acute and obtuse in (J-1:7); supplementary
and vertical in (J-1:10); Theorem 4-7 is stated in
{J-1:10). Perpendicularity of lines, segments, and
rays is presented in (J-1:7) and (J-2:4). Congruence
of angles is defined in (E-4:8) and (J-1:7). Work
with triangles appeared in (E-5:4) and (E-6:3).
Deductive reasoning in “if-then” form is men-
tioned in {J-1:1, 10) and in (9:7). Some re-teaching
is required to advance undertanding.

Review Problems (pp. 92-95)

These exercises provide an opportunity to unify
ail the ideas of this chapter beg)re launching into
congruences. However, the teacher must be alert
not to bore students with too much repetition and
yet not to take too much for granted in their un-
derstanding before their experience of writing
proofs. An expert teacher with probing questions
can distinguish between glibness, indicating fa-
miliarity with terms but only vague comprehen-

—sion-of-the-meaning,-and _real_understanding
though not always well-verbalized. Again, the em-
phasis must be on the steady build-up of defini-
tions, postulates, and theorems. :

Chapter 5: (10:5) »
CONGRUENCES (pp. 97-154) -

51 The Idea of a Congruence (pp. 97-108)

Congruence. of triangles is investigated in
(E-4:8), (E-5:4), (J-1:7), and (]J-2:4). The technique
used in each is one of exploration. The idea of
correspondence is mentioned in (J-1:4). This sec-
tion should be treated as a review, except for the

; notation used in writing correspondences between
triangles. 3 -

5.2 Congruence Between Triangles

(pp. 109-115) and
5-3 The Basic .Congruence Postulate

(pp. 115-117) _

The properties of congruent triangles are de-

veloped in the fifth grade through tracing geo-
metric figures and placing them on others. Condi-
tions for congruence, S.8.5., S.A.S,, and A.S.A,, are
postulated in (J-2:4). Treat the present sections as
review.

' 54 Writing Your Own Proofs (pp. 117-122)

Treat this section as new work; proofs in pre--
vious work in geometry have been informal. ‘

ERIC
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55 Overlappmg Triangles. Using the Flgure in
Statements (pp. 123-126)

. Treat as new work.

56 The Isosceles Triangle Theorem. The Angle
Bisector Theorem (pp. 127-132)

Properties of an isosceles triangle are explored
in the fourth, fifth, and sixth grades. Theorem
52 is stated in (E6:3) and (]J-1:10); however,
no proof is given. Definitions of scalene, isosceles,
and equiangular triangles are covered in (J-1:10).
The bisector of an angle is defined in the sixth
grade. Theorem 53 is new here. In (J-2:4) the
student constructs the median of a mangle but
. it is not named as such.

5-7 The Angle Side Angle Theorem
{pp- 132-136)
‘The AS.A. theorem was postulated in the
eighth grade. This is the first time a formal proof
has been given.

5-8 The Side Side Side Theorem (pp. 137-147)

This theorem was postulated in (J-2:4). The
exercises are more dificult than earlier ones and
the fallacy of a circuiar argument is new. Remind

the stdents of the fallacious proof they dlscussed
in (9:11, p. 285). '

Review Problems (pp. 148-154 )

Time saved earlier in the chapter can be profit-
ably spent or: these problems.

Review Exercises, Chapters 1 to 5 (pp. 155-158)

The more subtle of these “true or false” ques-
tions should be discossed with the class, Misunder-
standings and false: ideas exist even among good
students with a strong SMSG background

Chapter 6: (10:6)
A CLOSER LOOK AT PROOF (pp. 159-188)

6-1 How a Deductive System Works (p. 159)'

Understanding of what is ‘involved in logical
reasoning and setting up a mathematical theory
.comes slowly even for well-prepared students.

62 Indirect Proof (pp. 160-167).

- Though indirect reasoning has been used in
justifying properties developed in earlier SMSG
texts amf in proving that \/fe is irrational in (9:7)
-and { I -2:6), it has not been labeled as such.

EKC PR
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6-3 Theorems About Perpendiculars
(pp- 167-175)

The idea of perpendicularity and construction
of a perpendicular to a line are taught in (E-6:9)
and (J-2:4); however, the proofs here are new.
Section 6-3 should be taught as written.

6-4 Introducing Auxiliary Sets into Proofs
(pp. 176-181) and

6-5 Betweenness and Separation (pp. 182-188)
This is all new material.

- Chapter 7: (10:7)
GEOMETRIC INEQUALITIES (pp. 189-218)
7-1 Making Reasonable Conjectures
(pp. 189-191)

The practice of making reasonable conjectures
has been used extensively in SMSG materials,
beginning as early as (J-1:1, p. 6) and (J-1:8,

— p. 77). Relationships between the sidesand angles |
of a triangle were explored in (E-6:3) and (J-1:10).
7-2 Algebra of Inequalities (pp. 191-192)

It is well to review the inequalities of real
numbers (9:8) before considering geometric in-
equalities.

7-3 The Basic Inequality Theorems (pp. 193-213)
Theorems 7-1 through 79 should be treated

as new, although many exercises in the junior high

material hint at their existence; for instance, The-

orem 7-6 is stated as a property in (J-2:11).

744 Altitudes (pp. 214-216)

Altitudes of a triangle are investigated in
. (E-5:8), redefined and used in (J-1:10) and (J-2:11).
Treat this as a review but do not omit.

Chapter 8: (10:8)

PERPENDICULAR LINES AND PLANES IN
SPACE (pp. 219-239) '

'8:1 The Basic Definition (pp. 219-221)

The properties of lines and planes in space
studied in (J-2:11) form a background for this
chapter.,

82 The Basic Theorem (pp. 222-235)

“Theorem 8-3 was stated as a property in (J-2:11);
~tharwice the theorems in this section are new to




8-3 Existence and Uniqueness Theorems (p. 235)
This section contains new material.

Chapter 9: (10:9)
PARALLEL LINES IN A PLANE (pp. 241-290)

91 Conditions Which Guarantee Parallelism
(pp- 241-250) '

Parallel lines are defined in (J-1:4, 10). The

definition of a transversal is also given in (J-1:10).

‘The relationship between parallel lines and alter- -

nate interior angles is discovered in (J-2:4). Treat

as a formalization and extension of previous learn-

ing. ‘

9-2 Corresponding Angles (pp. 251-252)
Corresponding angles are defified in (J-1:10).

Theorem 9-7 is given as a property of parallel lines

in (J-1:10).

9-3 The Parallel Postulate (pp. 252-258) =

mﬁlmrr(jﬂﬂ?.-’ﬁlwm—

99 is stated as a property of parallel lines in

(J-1:10). This section is review and extension. -

9-4 Triangles (pp. 258-262)

. Theorem 9-13 is discovered by using known
priperties of lines and angles in (J-1;10). Earlier,
in (E-6:8), it was discovered by measuring. :

9-5 Quadrilaterals in Plane (pp. 263-267)

~ Quadrilaterals were introduced in (E-4:5). Op-
posite sides, opposite angles, diagonals, and con-
secutive sides have been defined. A trapezoid is
defired in (J-2:11). A parallelogram is defined in
(J-1:10) and many of its properties discussed, The-
orem 9-14 was proven as an exercise in (J-2:4).
Theorems 9-15, 9-16, and 9-17 are given as proper-
ties of a parallelogram in (J-1:10). The distance
between two parallel lines 1s defined in (J-1:10).
Theorem 9-18 is used in an exercise of (J-2:4).
Theorems 9-19 through 9-22 are new.

9.6 Rhombus, Rectangle and Square
“ {pp- 268-274) . -

The definitions of rhombus, rectangle, and -
.?uare have been given in previous SMSG texts

-4:8), (E-5:8), (J-1:8), and (J-2:11). Theorems -
: '23‘il{io(ugh 9?25(!1": n)ew to students? o

9-7 _'I'ransveréals to Many Parallel Lines
" (pp- 275-283) | |
¥ Qollfufrent lines ar&,deﬁned in (J-2:4). Th

4



reni 9-27 is discovered through an exercise in
(J-2:4). Treat as a review and extension of con-
cepts.

Chapter 10: (10:10)
PARALLELS IN SPACE (pp. 292-315)

10-1 Parallel Planes (pp. 292-299) A
Paraliel planes are discussed in (E-4:5), de-
fined in (J-1:4) and (J-2:11). Theorem 10-2 appears
in an exercise and Theorem 10-5 is stated as a
- property in (J-2:11). This section should be
treated as an extension of previous concepts. -

102 Dihedral Angles, Perpendicular Planes A
" (pp- 299-306) and

103 Projections (pp. 306-312)
This is new material.

——————SMSG-Geometry; Part- 1l ————
Chapter 11: {14:11) ‘

AREAS OF POLYGONAL REGIONS
(pp. 817-357)

11-1 Polygonal Regions (pp. 317-327) .
Polygonal regions are defined in (E-4:5) in
dilcuszls:n of triangles. Triangular an(:: quzdri-'-
lateral regions are again met in (E-5:8). Space
regions are defined in (E-6:7) and (J-2:10). Postu-
late 20 has been used in (E-5:8), --1:73; and:
-2:11). Problem 8 is discussed in (J-2:10) and:
-2:13). This section unifies and extends such
material. -~ -

11-2 Areas of Triangles 2. Quarilaterals
(pp- 328-338) ' o
Area of a triangle was introduced in (E-:'::&-'
.- and met again in (J-1:10). Theorem 11-2'is )
" in (E-5:8) and (J-1:10) and stated as a fermula in’
-2:11). Theorem 11.8 is stated in (J-1:10) and
-2:11).- Theorem 114 is stated and written as a
ormula in (J-2:11). Treat as review leading to:
extension, Lok

11-3 The Pythagorean Theorem (pp. 339-353) . -
. The- Pythagorean theorem -is stated - and- two:
proofs are given in (J-2:4). An extremely simple
- nonalgebraic proof, adapted to an overhead pro-
jector, appears in SMSG Introduction to Second- -
ary fchoo Mathematics, Volume 2, Part II, Chap-
< X -
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er 19. Special triangles (Theorems 11-9 and 11-10)
treated in (E-6:5). Here these topics are ampli-
ed, formalized.

pter 12: (10:12)
IMILARITY (pp. 359-403)

2.1 The Idea of a Similarity (pp. 359-364)
Similar triangles, not identified as such, were
to introduce ratio and proportion in (J-1:9). -
roportions were then used in the balance of the
ter to solve percent problems. The ninth
ide text contains but brief references to ratio
nd proportion (9:9, 15). The definition of geo-
etric mean is new to students. :

122 Similarities between Triangles (pp. 364-367)
Similar triangles are defined in (J-2:9). Treat
is section as an exiension of previous concepts.

it eorems

.(pp. 367-391)

The theorems are new; they draw on exercises

in (J-2:9) discovering the principles of Theorems

12-3, 12-4, and 12-5. :

124 Similarities in Right Triangles {pp. 391-394)
and ,

12.5 Areas of Similar Triangles (pp. 395-400)

All new material.

Chapter 13: (10:13)
CIRCLES AND SPHERES (pp. 409-460) -

13-1 Basic Definitions (pp. 409-412) . :
The studen:; should have a broad backgrourd
for the topics given new formalization here.
Circles named by their centers and determined
by their radii are studied in (E-4:5), (E-6:9), and
-1:11). The arc and its center are presented -
in (E-5:4), (E-6:9), and é[-l:ll). In (E6:9) and
(J-1:11) can be found dehr:itions of chord, diam-

in (J-1:11). Theorem 18-1 appears in (J-2:12). _

13-2 - Tangent Lines. The Fundamental Theorem __:

. for Circles (pp. 412-422) CTE

y 'Tansmu are mentioned in (J-1:11) and much . °
un

Some re-teaching is essential.

-9 .

eter, and central angle. The semicircle is included - v

work has been. laid for Theorem 13-2.'




13-3 Tangent Planes. The FundamentalTheorem
for Spheres (pp. 423—438) o
Spheres have not been given extensive treat-
- ment, although they were mentioned in (E-4:8).
(J-2:12), often omitted from the eighth grade cur-
riculum, introduced great circles and tangent
planes. This section (13-3) may be discussed intui-
tively, since it parallels very closely the prevmus
section, (13-2).

18-4 Arcs-of Circles (pp. 429-447)

Though the students have had some back-
ground from (E-6:9) and (J-1:11), most of this
section will be new to them.

13-5 Lengths of Tangents and Secant Segmems
"~ (pp-448-456)

This material is new.

Chapler 14 (10:14)

CHARACTERIZATIONS OF SEGMENTS.
CONSTRUCTIONS (pp. 461-504)

141 Characterization of Sets (pp. 461-463)

Sets have been an unifying concept throug! iout’
SMSG texts. This is a new approach. '

14-2 Basic Characterizations., Concurrence
. Theorems (pp. 464-473) "
In (E6:9) and (J-2:4) students learned to-do
some. compass and straightedge constructions. '
. Foundation for Theorem 14-4 was 1a1d in an exer-
cise of (J-2:4). :

14-3 Ir}tersecuon of Sets (pp. 473-475) -

The language and ideas are familiar but the-'.
approach here is new.

144 Construction with- Straightedge- and o
_ Compass (pp. 475-477) : -
The student had some experience with con--

- structions in (E:6:9) and (J-2:4). ;

_14-5 Elementary Constructions (pp 477—489)
Constructlons 14-7, 14-8, and 14-8-1 ap ear:
n (J-2:4). Construction .14-9 appears -in othw
(E-G 9) and (J-2:4). The teacher needs to be aware
of this background and present the msterial tak-
ing advantage of recent months of formal geo_
- etry. : o
- 146 Inscribed and Clrcumscrlbed Circles -
Qo Pp 490—493) ' -
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" This is not essentially new material but the
evelopment is.

4-7 The Impossible Construcuon Problems of
Antiquity (pp 493-502)

~This material is new for most students, and

sually promotes such a lively discussion that

Xtra time is needed. '

eview Problems (pp. 503-504)

‘ There are few problems here; if there is time,
he student should be provided with additional
eview problems before proceedmg

Impter 15 (10:15)

\REAS OF CIRCLES AND SECTORS
pp 505-531)

5.1 Polygons (pp. 505-509) and

5-2° Regular Polygons (pp. 510-515)

This section builds on the formula for the
um of the angles of an n-sided polygon - from
E-6:3) and the regular polygons studred -in
-2:11). _

,5.,-3 The Circumference of a Circle. The
- Number = (pp. 516-519) and

5-4 ‘Area of a Circle (pp. 520-524) - b
“In. (J-1:11) circular regions are. dlscusse(l and . -
here is some attempt at that point to.arrive at the .
alue _through measurement, but the formula -
or circumference of a circle is essentnally assumed.
In; (J-1:10) the formula for. the area is simply
tated, not* ratronalrzed as the elaboratmn on

-2:11) is here. » o

15 5 Lengths of Arcs, Areas of Sectors o

LS (ppe 525-529) ... - o
Length “of “An " Arc and " drea ‘of a sector dls-
cussed in- (E-2:11) as part of investigations.of the
lateral area of a cone, are extended in this sectron

Revrew Problems (pp 530-531) :
#In reviewing the chapter, sup ementary prob-
er_rrs like number seven and number seventeen add

Chapter 16 (10 16) .
VOLUMES OF SOLIDS (Pp- 533-565) S
16-1 - Prisms (pp. 533-539),
16-2 Pyramlds (pp 540-545)




16-3 Volumes of Prisms and Pyramids,
Calvalieri’s Principle (pp. 546-553),
16-4 Cylinders and Cones (pp. 553-559), and
16-5 Spheres: Volume and Area (pp. 559-563)
This material is not totally new to the stu
dents. Prisms, altitude, cross-section, lateral ed
face, and surface were studied in (E 4:8), (E-6: J
and (J-2:11); parallelepipeds, in (J-2:11). Pyrami
have been met ixi (E-4:8), (E-6:7), ind (J-2: ll)
Formulas in Theorems 16-7, 16-9, and 16-10 ar
stated and used in (E-6:7). Theorem 16-7 and The
orem 16-10 are in (J-2:11). Theorem 16-15 is pre
sented in (J-2:11). The volume of a circular cylin
der is discussed 1 (J-1:11). The volume and sur
face area of a sphere occur in (J-2:12). All of thi
" introductory work was done without proofs. Trea
the present sections as extensions on the famllla
ideas.

Chapter 17: (10:17) :
PLANE COORDINATE GEOMETRY
(pp. 567-629)

171 Introduction (p. 567)

It is to be hoped that teachers have take
enough advantage of students’ background i
intuitive geometry to reach this important fina
chapter before the close of school. The entir
chapter is really too brief an introduction, an
would- be enhanced by supplementation fro
SMSG Geometry with Goordinates, Part II.

. 17-2 Coordinate Systems in a Plane (pp. 567-572)

17-3 How to Plot Points on Graph Paper
' (pp. 572—'575) and

17-4 The Slope of a Non-Vertical Line
{pp- 576-583)
Essential; review of (E-6:5), (J-2:1), (J-2: 9)
© (9:14), and ©: 15). .
175 Parallel and Perpendicular Lines
(pp. 583-587)
Theorem 17-2 appears in (9:14) but Theorem
17-3 is new.
17-6 The Distance Formula (pp. 588-591)
This is more formalized than any presentauon
previously. :
*. 177 The Mid-Point Formula (pp- 592—595)
Students find the formula intuitively simple

EKC
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to understand but the proof, whlch is new, ismore
dxﬂicult for them. :

17-8: Proofs of Geometric Theorems (pp. 59J—600)

- This is new and difficult, and requires more
tnme_than it appears. Expansion is desirable,

17:9 The Graph of a Condition (pp. 600-604)

=The students have been well prepared for this
section' in the graphing of the junior high school
texts and in (9:14, 15). Some of the more difficult
problems from the ninth grade text might well be
used as supplementary work here S

17 10, How to Describe a Line by an Equauon"
(pp. 604-611) :

~This review of (9:14) is essential here. -

17-11 Various Forms of the Equation of a Line "
: (pp- 611-618)

>‘ Theorem 17-8 appears in .(9: 14) but the stu- " "
Idents need this new explanation.

17-12 ‘The General Form of the Equauon of a’

¢~ " Line (pp. 613-616) T
-.::,-,:Though Theorem 17-10 appears in (9 14), the_l
vteacher must not assume that the students remem-- .
,ber it'or can use it. '

17-18 Intersecnon of Lines- (pp 617—621)

The intersection of lines found. by graphmg-_‘
.and by. the algebraic solutions of two linear equa-
itions appear:in (9: 15) The vocabulary here
_shghtly ﬁerent L :

1-17-14 C:rcles ep. 621-628) ;
ln_s is new material. BN
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ARTICULATION OF CONTENT
OF SMSG TEXTS
FOR GRADES 1-3 and GRADE 4

" In the development of the sample texts for pu-
pnls and commentaries for teachers which com-
prise: SMSG’s- Mathematics for the Elementary |
School, the materials for grades 4-6 preceded the = -
materials for grades K-3.  Within each of these
two levels —intermediate grades and primary
grades—the content sequence was sufficiently well -
articulated. This is not as true, however, for the.
content articulation between Books 3 and 4. And g
for the following reason: o

- ‘The texts for the intermediate grades necessar-. -
lly were written for p dpnls who had no compar-
able kind of background previouslyin the primary ...
grides. Thus, a portion of the material for grade
4 presented to pupils a new view of some of the
mathematical content that had been studied from .
a traditional point of view and in a narrowly hm :
ited way during earlier grades :
-When in due course of time text matenals were -
developed from a contemporary point of view for .
ades K-3, a certain lack of articulation between
Books 3 and 4, in particular, was inevitable. It was "
eemed better to face this situation honestly than.
to try to avoid it by having the content of Book 4:" -
olace an artificial -delimitation upon the content'_
0 be included in Books K-3. .
- “This present report, prepared by J. E Weaver
vith the assistance of Carole Greenes and Priscilla

reer, is similar in its intent to the report on . . °
*Articulation of Content of SMSG Texts, Grades o
-10" (Newsletter No. 25; December 1966). :

;- In this instance, however, we concentrate on the
ruculauon of text content for grades 3 and 4,
with some reference to grades 1 and 2 wherever.
\ppropriate and helpful. The material.presente
n this report shoould facilitate greatly the transi
ion from the use of SMSG texts in grades 1-3 t
e use of SMSG texts in grades 4-6, with empha- -
is.upon a smoother articulation of content fo
rades 4 -following the sequence for grades 13,
n' this report, references to SMSG texts appear-
n: the following forms: 3: 1V-5 (grade, chapte
ection), or:3: IV- (grade;:chapter); or IV-5 (cha
r: section). Page numbers, where indicated, refe
n the 'Toacher Commentary, not the Student Te




; Chapter2
* NUMERATION (pp. 51-109)

" has been given to a scheme of place-value notation:

TIN5 Renammg Numbers’ (pp 86—91) i
= 15-6. Extending Ideas. of the Decimal System

11-7 Order Relations on the Number Lme

\‘:‘_kz_'_';lI-S Some New Symbols (pp: 106—108)
_“119. Just for Fun (p. 109)

Chapter 1

" view thh these two cxtensions:

‘secuon are not new.

II-2, Base-Five Notation (pp. 69-75) .
- 1I-3. Grouping and Notauon in Other Bases. = -

- 'veloped as new: content. It is not intended th:
" pupils become skillful in this work; rather, th;
they gain some appreciation of base and its si

. nificance in connection with place-value notauo,

1I4.°A Number May Have Several Names (

" tions have

* ‘view material, except that someextensions:ar
‘made beyond 4-place numerals considered in B

GRADE 4

CONCEPT OF SETS (pp. 1-50)

All conceptual ideas in this chapter have been
introduced and used on numerous occasions in
Books I, 2 and 3. This material is essenually are--

I-5. Union of Sets (pp. 29-35)
The symbol for set union,U, is new content.

1-6. Intersection of Sets (pp. 36~42)

The symbol for set intersection, N, is new con- .
tent. Note that the concepts of union and mter-‘-(

II-1. Grouping in Base Five (pp. 60-68)

(pp- 76-81) 3
- This is the first time that exphcnt consxderatlon?‘-_

having a base other than ten. This should be:d

82-85).

(pp- 92-98)

(pp.. 99-105)

Al vconceEes and symbolism used in these sec:
en developed progressively durm‘g‘
the course of Books 1, 2 and 3. Basically this is re:

Q and 6- place numerals here in grade 4




Chapter 3

PROPERTIES AND TECHNIQUES OF
ADDITION AND SUBTRACTION I .
(pp. 111-228)

1111, Addition and Subtraction (pp. 117-123)

This- essentially reviews the interpretation of
addition in relation to the union of disjoint sets, .
and should be a.very familiar idea to pupils.

I11-2. Addition and the Number Lme
. (pp. 124-128) ‘

An interpretation of addition in relation to the
number line was made very explicit in (2:ILI), -
‘but received less detailed consideration in Book 3. .
“Althongh this is essenually review, this interpreta- .
“tion of addition is an important one and should -
not be slighted. :

I11-3. Addition and Subtraction as Operatlons
(pp- 129-133)

This is an overview of a higher level interpre-
tation of addition and subtraction (and multipli-
cation and division) as operations. Treat the es-
sential nature of this idea as new material. '

111.4. True Mathematical Senténces (pp. 134-142) -

Mathematical sentences, and number sentences
‘in ‘particular, shonld be familiar to puplls from
Books 1, 2 and 3. However, this section makes
much more explicit than before the fact that-a :
sentence may be true or it may be false Treat the -
-material accordingly.

"III5 Thinking About Addition’ Facts S
_(pp._148=150) ._ et

: Thxs is clearly review materlal

T11-6. The Commutative Property for Addition
-(pp- 151-156) -

- This property has been developed mtumvely in

_precedmg grades. This is the first time, however,

that the property has been made this explicit and ~

}glven ‘a name (commutative). B

TII-7. ‘Thinking About Subtraction Facts
“.. {pp. 157-166) o
Although subtraction facts are famxllar to pu -

-'pxls, here subtraction is interpreted explicitly in
terms of finding an unknown addend. Although .
this mterpretauon has been lmplxed in earlier

ERIC




: grades, you will need to deal carefully with this
interpretation in this section.

~ 1-8. Mathematical Sentences Usmg the Number .
Line (pp. 167-169) :

I11-9. Number Line Pictures and Mathematrcal '
— Sentences (pp, 170-172) ‘
" These sections review briefly section 1112 of this

chapter and extend the work to mterpret subtrac-’
" tion in relation to the number line. '

" 11-10. More Mathematical Sentences
(pp- 173-178)

. I-11. Using Mathemat:cal Sentences in Problem
Solving (pp. 179—189)

‘These related sections provide higher level in-
terpretations of addition and subtraction, as have ' |

. been developed during the course of this chapter. ;
" The emphasis is vipon addition as an operation for -
finding the sum when two addends are known,
*and upon subtraction as an operation for finding
- the unknown addend.when a sum and one addend .-
.. are known. The application of these interpreta- .
v tions, and of mathematical sentences, to problem -
- solving situations should be treated care[ully and
--in some depth ‘ '

;_’III 12, Domg and Undomg Addmon and
.7 . Subtraction (pp. 190-197) -

. Thisisa review of material mtroduoed pl‘lOl‘ to
.- this grade, but the treatment is more exphcnt than
- before:.

= III 13 ‘More About Addmon and Subtractron of
¢ = “Whole Numbers (pp. 198-206)

77 "Although ™ the idéas “of this section have been
- glimpsed implicitly in earlier work, this materia
. shou? be handled essentially as new content: an
}-:___'eXphclt recognition of the closure property -for
. addition within the set of whole numbers (and the
~.lack of this property. in the case of subtractron
. within the set of whole numbers).

11114, More Problem Solving (pp. 207-212) .-
" ‘This extends the work of secnon III 11 of thr g
G ,_;hapter
f_"":f','lll-l5 The Assodiative Property for Addltlon o
o (pp. 213-220) ‘

Aithough this property has been used in an im-.’
QO ayin preceding grades, thrs is the first ex- ;-
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. plicit statement of the property. The material
should be treated accordingly.

- 11I-16. Review (pp 220—228)

L : Cllapter 4

.. PROPERTIES OF MULTIPLICATION
* AND DIVISION (pp. 229-386)

* These operations, and properties associated:
.with them, have been developed extensively in- .
- Books 1, 2 and 3: ;

- 1: VIII = Arrays and Multlplrcatron '
.+ 2: VIII — Arrays and Multiplication B
- 2: IX. —Division and Rational Numbers

3: IV - — Arrays and Multiplication

3

: VII. — Muldiplication, Quotlents, and
Division

. 8:'IX —Division

In light of this extensive background there are

- very few instances in which the material:of this -
: chapter is not strictly review and may be treated -
. accordingly. In’ addition to a-more explicit in- -
- terpretation of division as an operation for find-
ing. 2 missing factor when a product and one: |
. facto; are known, the followmg sections should be
. note: e

_IV%6. Using the Number Line (pp. 287—289) :
“ . This interpretation of multlphcatron may be
_}treated as new content. . L
'-"i1v-1o Closure (pp. 313-316) -

. _This makes more explicit.the closure property

- as it:does or does not apply for the operations of
;jimult:pllcatron and division within the set of
- whole numbers. Ll

'"1V-l2 Distributive Property of Division Over
. Addition (pp. 383-337) : oo
Treat this as new content.

5. partrtromng Sets (Pp- 353—356) .
-16. Making a Record of Our Thmkmgﬂ
-+ (pp.. 357~862) . S

The ideas presented in these two sections a
.mot new. However, pupils encountered two things
““in connection with th:eir division work'in Boo

0 AL_-
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~ work in Grade 4: '

(1) an expressron such as “32 + 4" also was sym-
l_)ollzed as — 4 . Each expression was read in the .
- same way: “32 divided by 4. (See 3:VIII) . :

(2) Because of more extensive work withrational
numbers in Book 3, the quotient for a division

such as 32 — 5 was expressed as 6 +§' that xs, _

32 -5=6 + . Pupils who have used Book 3 are |

more fam:lmr with this way of handling “re--
* mainders” than with the way used here—in which
the following sentence is associated with “32 —
5": 82 = (6 X 5} + 2. This latter form is appro-_
* priate here, but you also may wish to have
children recall the way in which they handled'-
. remainders in the Book 3 approach. (See 3:1X)

‘ Chapter5
" SETS OF POINTS (pp. 387-491).

Extensive work with non-metric geometry has
preceded this chapter; e.g.,

1: V  —Recognizing Geometric Figures

2: I1II —Sets of Points’ N
" 2: VII —Congruence of Angles and Trlangles :._.f
3: I  —Sets of Points

- The material here in Chapter 5 can, for the'f-
most part, be developed as a review of ideas with-
which children already have some familiarity.
However, the approach and organization are.
- somewhat different at times from that used in:
""Books 1, 2 and 3. This has an’ obvious mot:v
tional advantage

The following sections of this chapter are the.'
ones that involve either new material or an ex-:
plicit extension or higher leve! inter pretatlon of;i
- material: L

. V-7. Planes (pp_. 430-436)
V8. Lines and Planes (pp. 437-444) -

-~'V.9. Intersection of Lines and Planes -
"7 (pp. 445-452)

'v-12 Circlés (pp. 465-472)
V-lS Reglons in a Plane (pp. 473-477) -

[ KC agles of a Triangle (pp. 486-491) .




{'hapler 6

}'PROPERTIES AND TECHNIQUFS
-OF ADDITION AND :
SUBTRACTION 1I (pp. 493-563)

*“This chapter is devoted to the development of -
further skill in. computing, using addition and -
+ subtraction, and to applications o? such skill. The ~
~techniques presented, and. the principles upon .’
which they are based, are no different than those
_involved-in (3: V). Now, however, numbers .
.greater than 999 are used as addends — extending .
“to_those named by 4- and 5-place numerals..

- The only relatively new or novel content 1s‘ in -~
. these sections: ‘

‘VI-11. IfThen Thinking (pp 547-—550)

-~ This makes explicit a kind of relational think-
’mg that pupils have used :nformally and lmphc-fj’_f_
"itly before. o
f'.VI 18. Enrichment (pp 558—562)

- This extends, on an optional basis, the i mterpre- :
: tauon of a mathematical operation.

:"Chapter 7 ;

“TECHNIQUES OF MULTIPLIGATION
AND DIVISION (pp. 575-652)

“In the preceding year, in addman to "basnc
j_;facts pupils shonld have developed skill in mul-
tiplication and division to the following exten
‘Multiplying and dmdmg with multxples of
(8= VIIy -
“Multiplying numbers between 10 and 20 by
umbers less than 10 (3: VII)

.‘Division with remamders as dehmlted by use
of basic facts (3: IX)-

Is puplls should ‘be: famﬂlar w:*h .an. algo-
] ,;.for the division process and with t
orms” of notanon assocxeted with' dmsxon

"'ethat pupxls in Book 3’ (3 IX)
i n'whlch they indicate wheth




= 'mﬁrmd ‘with. geometric content.

less\than,;% of 42. [This kind of work is not

considered in Book 4.]

The following sections of this chapter inciude
extension of skill in computing with multiplica-
tion and division, using numbers greater than
those used in earlier years; consequently, a degree
of “new work” is present in each of these sections:

VII-2. Multiplying by Multiples of Ten
(pp. 582-586)

VII-8. Multiplying by Muluples of One Hundred
(pp- 587-591)

_VII-4. More About Multiplying (pp. 592~598)

VIL-5. Multiplying Larger Numbers
(pp- 599-604)

VIL-6. A Shorter Method of Muluplymg
: (pp- 605-608)

VIL-7. Multiply Numbers Less Than 100 by
Multiples of 10 (pp. 609-613)

VII-8. Finding Products of Any Two Numbers
Greater Than Ten (and Less Than One
Hundred) (pp. 614-623)

' VII9. Using Multiplication in Problem Solvm'
- (pp- 624-627) . 4

__ VIL10. Finding Unknown Factors (pp 628—637)_

VII-11. A Way of Dividing Twvo Numbers
(pp. 638-641)

© VII-12. More About Dividing Tivo Numbers
© 7 (pp. 642-645)

VII-13. Using Division in Problem Solvmg o
(pp. 646-651)

VII-14. Becoming More Skillful in Dwndmg
Numbers (pp. 652-659)

* 'VII-15. Finding Quotients and Remainders -
o (pp. 660-666) L

VILI6. Reviewing and Extending (pp. 667—692

; As undoubtedly is evident, this is a “meaty’
. - chapter. It often is handled most effectively whe
- spread over an extended penod of ume, inter




Chapter 8
RECOGNITION OF COMMON
GEOMETRIC FIGURES (pp. 693-766)

In light of the extent of work in non-metric -
geometry in Books 1, 2 and § that was mentioned
earlier, much of this material is an extensron and
refinement of that work and is not “new" in'a -
strict sense. It would be well to note partxcularly
the following things. however.

VIll-l Review the Triangle and Quadrxlateral
~ (pp- 703-707) g

Note the use of “vertex” and “vertices™ as ap- -
plxed to polygons,
VIIL-3. Isosceles and Equ:lateral Triangles |
. (pp- 718-718) o
:“Note the construction xnvolvmg compass and
stralghtedge
VIIIJ} Right Angles {pp 718—723)
Note the comparison of angle sizes that is in-
r:luded in this section.
VIII-5 Rectangles and Squares (pp. 724-727) v

" Note the exrhcrt statements of relationship be- s
ween rectangles and squares.
VILL-6. Surfaces {pp. 728-766) _ T
“You may develop this-as essentzally ‘new’’ ..
! aterlal . ‘

apler 9 ‘
LINEAR MEASUREMENT (pp 780-841) 3
LAs with several other aspects_ of content, upllsA

ave had considerable experlence thh inear
jveasurement in Books 1, 2, and 3 :

«1: X~ — Linear Measurément .-
T2V _—-Lmear Measuremem
f.Vl —Length and Area

his chapter can be developed prmcrpally

thin a review context, with no new niathemati-
r:l ideas being introduced. But note in parucular
the followmg thmgs :

1. Measuring'a Segment. (pp 792-794)
e the clear distinction that.is made in con-

€ction with these expressions or terms: -“unit'of
"’en"fn" ra measure asa number ‘and: “lengt '

EKC




- IX-7. Using Standard Units of Length
{pp. 800-807)
. Note the use of the centimeter as a unit.
Although all of this work should appear famil--
-iar to pupils, it is presented at a somewhat higher .
- level of approach than was true in prece mg'."
years.
. Finally, notice that in (3:VI) pupils were in-
troduced to the concept of the area of a plane
- region, but such work 1s not included in the text -
content for Grade 4. Be certain in connection
with sections (IX-11) and (IX-12) of this chapter’.
‘that pupils do not confuse the concept of area.
_ with that of perimeter. o

Chapter. 10
CONCEPT OF RATIONAL N UMBERS
_-(pp. 845-934) o
First note the frequency with which ideas re- .
- garding rational numbers have been developed‘
in Books 1,2 and 3:
2" 1: IX  —Partitions and Rational Numbers
. .;2: IX  —Division and Rational Numbers
~---3: VIII. .— Rational Numbers. o
" In this preceding work the non- negauve
- tional numbers have been associated with: (1)
. partitioning regions into congruent regions, (2):
. 'partitioning sets into equivalent sets, (3) partis’
. tioning segments into . congruent ‘segments,
- points on the number line, and (5) the operatio
- of division. Clearly, this background is more th
" adequate to make the most of this chapter (4
.. essentially review in nature.
i-...“There is one section of this .chapter, howeve
" for which a special note is in order: '

v X 6. A New Kind of Name (pp. 911-917) . :
Prevxously in (3: IX) pupils were: mtroduced'

to statements of equality such as:——=4 + 3 but

. there was no explicit attempt made to shorten

1

 this to the following form: 133 4 This- abbre

" viated form is now used in this section, and’ an
" excellent background for its interpretation’ has
«. - been_given through the work in (3: IX) thh
‘;- whxch pupils. should be familiar.




CONCLUDING NOTES

“In the preceding outline we frequently have
- indicated that topics in Grade 4 can be developed
within a “review context” because of the rather
extensive treatment which preceded in Books 1,
2o0r 3 '

You will find, however, that the level of pres-
entation and the level of approach are appropri-
ately higher in Grade 4 than for Books 1, 2 and 3.
This can be a distinct advantage in that familiar
content is not simply “rehashed” for pupils, but
is truly re-viewed: viewed in a light which brings
content into a sharper focus than was true in
earlier years. Do all that you can to help pupils
sense this fact as they work anew with ideas that,
in essence, are familiar to them.

Pupils will bring to Grade 4 an uncommon
understanding of what we call the whole-number .
line in light of their work in Book 3 with (3: III):
Describing Points as Numbers. You can use this
background to good advantage by making more
frequent use of the number line that is indicated
specifically in the text material for Grade 4.

-y




SCHOOL
MATHEMATICS
STUDY GROUP

5_%-'_Ncwslet'ter No.33 ~

“September 1970

‘MATHEMATICS.
_FOR DISADVANTAGED
“AND LOW ACHIEVING

TUDENTS . |




“Early in its history, SMSG demonstrated that - -
t. was not concerned solely with above average -
ollege-bound students. The first ]umor and . -
enior high school SMSG texts were designed for -
ollege-capable students, but even before these.
jrere finished work had been started on a revision
f the texts for grades 7, 8, and 9, which would be
ore useful for average and below ‘average stu. -
ents than the original versions. These texts, IN-
RODUCTION TO SECONDARY SCHOOL
ATHEMATICS, Volumes 1 and 2, and IN-
'RODUCTION TO ALGEBRA, were ﬁmshed
1962. ‘ :

Dunng 1963, arrangements were made for a
udy to be carried out during the following two
cademic years in which these texts were used by
udents between the 25th and the 50th percentile
general ability. This study demonstrated that
uch students could learn about as much mathe-
atics as above average students provided they
ere given more time. Further information on -
"1s study is contained in SMSG Report No. 5.

-In 1964, in order to ob:ain comments and sug-
éstions from the mathematical community,

f mathematics education for " below avera
chievers. A report of this conference was pu
shed

As a result of this conference, SMSG took on
wo new activities. One was concerned with 8
ary school mathematics for disadvantaged ¢ l-
n and led to a revision of the SMSG materials
r kindergarten znd grade one. -
-Two assumptions were made. in ‘revising the
iginal SMSG books to make them more useful -
r-children with backgrounds that differ signifi-
intly from what is usually thought of as "mlddle T
d/or upper class.” :
l These children are entxtled toa mathematm;- -
~ curriculum which is mathematically sound -
:. and preperly sequenced from both a mathe-

- matical and pedagogical point-of-view. - - -
2 They.can learn from such a cumculum |f

MSG convened a conference to discuss all aspects




the material is presented in a way whic
takes into account the presence or absenc
of the special skills, attitudes, and behavio
which the school seems to demand as a pr
requisite for academic success.

Since the existing books had been revised i
light of teacher reports during a year try-out, on
site observations and the recommendations of con|
sultants, the revised editions met the requiremen
of the first assumption. :

To find out if the material was appropriate fo

. disadvantaged children and if not, how it migh
be modified for maximum benefit, SMSG set u
centers in Boston, Chicago, Detroit, Miami, Oa
land (California) and Washington, D. C. Seve
kindergarten and eight first grade teachers an
their classes were involved. The designation of
particular school in the disadvantaged area o
each city, as well as the selection of teachers an
their classes were made by the local school syste

The fifteen teachers were provided with all th

~ available educational and play materials suitab)
for their classes as well as the revised SMSG text
Each teacher had available the services of a math

" matics consultant and a psychologist at regul
intervals. _ -

The teachers made weekly reports describin
and evaluating their daily mathematics lesson|
and following the progress of individual student
They prepared reports on each chapter of th
SMSG books as they completed the material. Th
teachers also met, as a group, with committe
members of SMSG four times during the scho
year to discuss progress, report difficulties and t
recommend modifications-of the existing SMS

~ text materials. All classes were visited at least onc

' by a member of the SMSG staff at Stanford Uni
‘versity. o

As a result of the teachers’ reports, the grou
meetings, and the on-site observations and recon
mendations of mathematics consultants and ps

" chologists, the existing SMSG kindergarten an
first grade texts were rewritten. They are nov
published under the same title followed by “Sp:
cial Edition.” '

The Special Edition of the kindergarten boo
reflects teacher concern that many different activi

. ties and types of material be readily at hand t
introduce and reinforce the concepts which ar
considered preparatory to first grade work. Teac
ers are encouraged to look upon this period as on
which is exploratory and developmental. Maste
of concepts by every child is NOT implied.

< :

r
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" The Special Edition of grade one begins.with a
review of the concepts presented in kindergarten

but provides a complete teaching procedure so
that the child without kindergarten experience is
not penalized. Many more student pages are avail--
able where teachers have indicated a need for a

slower pace in the development of a particular
concept. In some cases the order of presentation

was altered. For example, teachers found it easier
to teach the numbers 11-19 after ten and the
multipies of ten less than one hundred had been
developed rather than stress the numbers 20-99
and then return to the teens. Those pages which
e to be used in the teaching of a lesson are so
arked. In the teacher edition many activities
hich stress the use of manipulative materials are
suggested before a given page in the book is to be .
considered. If the concept is a difficult one, such

the idea of “fewer than,” for ALL children, the

teacher is alerted to this fact in order to avoid
rustration at the lack of immediate results. With
hese children the pace will be slower and the
ange of achievement is apt to be greater than in
‘middle class heterogeneous group. Consequent-
y, teachers are made aware of situations which
ill require a great deal of development and the
ecessity of making additional worksheets to fit
he individual differences in the class. Unhappily
or teachers, there is NO book of any kind or -
escription. which has enough pages of varying
ifficulty to fit the range of needs in any one given -
ass. :
. For the benefit of teachers of primary school
isadvantaged children, 2 new volume, No. 13,
as added to the Studies in Mathematics series.
his book was written at the request of teachers
nd consultants who indicated a need for a book
evoted to the mathematics and pedagogy of a.
ntemporary instructional Erogram that empha- . .
izes conceptual learning. The beginning chapter
iscusses the factors which contribute to being dis-
dvantaged, a description of such children and .
e ‘impliggtions for teaching. The following
venteen chapters introduce and provide a pro-

essive development of significant ideas in the
-3 program. In each chapter the exposition of a -
oncept and the related development of appro-
riate skills is followed by a section called “*Ap-
lications for Teaching.” This unusual feature is

n important one since the mathematics dictates -

age, etc. may prove difficult for disadvantaged
hildren and provides suggestions which other

he pedagogy. The reader is told what ideas, lan-
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_ teachers have found helpful. Before the usual list-
ing of new vocabulary and exercises for each cha
ter is a small section entitled “Question.” The
question or questions considered here are the ones
most frequently raised by teachers of disadvan-
taged children when working with the mathemat-
ics consultant. They highlight the points which
seem to cause teachers the greatest amount of mis-
understanding and erroneous interpretation.

The appendices deal with (1) the scope and or-|
" ganization of the K-8 program, (2).the usefulness
and difficulties of the language of mathematic
and (3) a report of the study of disadvantage
- children which supplied the information neede
to write the Special Editions and this volume.

SMSG Reports 2 and 4 provide further.infor
mation on these activities. _

A by-product of these activities was a bookle
meant for nursery school teachers who are work:
" ing with disadvantaged children. A number o
mathematical ideas which are normally explor:
in kindergarten or the first grade are described,
For each of these, a number .of nursery schoo
activities are suggested which should facilitate th
student’s later development of these topics i
kindergarten or first grade: All the activities sug;
gested were tried out with disadvantaged nurser
school children and found to be feasible. ‘

A second SMSG activity undertaken as a r
sult of.the 1964 conference is now culminatin
in thé publication of a junior high school mathe
matics program SECONDARY SCHOO
MATHEMATICS ~ SPECIAL EDITION de
signed for students whose mathematics achie
ment in elementary school was very low. The firs
“ nine chapters, more than enough for one schoo
year, were made available in September 1970 an
another year's worth of material will be mad
available the following September. _ o
- The mathematical content of this junior hig

school program is derived from the new SMS
Secondary School Mathematics Program, de
scribed originally in SMSG Newsletter No. 24 an
again more briefly in Newsletter No. 30, However,
“the format of this special edition is a decid
departure from that of the usual classroom text
book. o
This change of format comes as a result of
small experiment, conducted over a three-ye:
'@ vith junior high school very low achiever

1
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n mathématics. Details of this experiment will be. -
ound in SMSG Reports 6 and 7. The heart of
this experiment was the development of materials -
hat would relieve the student from the burdens
of computation, as much as possible, and concen- . -
rate on mathematical concepts and relationships.
ables were provided to enable the student to
ompute whenever the content of the material so -
dictated. A second departure from the norm was .
that ‘students were not provided with textbooks
but. were-issued daily. worksheets. on which the. ..
lesson for the day was printed and which con-
ained ample space to do any of the required -
rork. Worksheets were placed in a binder which,
in most cases, was kept in the classroom. There
were two factors that prompted this approach. -
irst, because of these students’ apparent imma- .
urity and lack of organization, a textbook be- -
came a handicap to them. Simgly keeping track of -
its physical location appeared to be beyond the -
apabilities of most of the students. Secondly, this .
gproach seemed to produce the more positive
fect of having the students consider what they- -
had ‘accomplished, rather -than projecting what. .
they had yet to do. These two aspects of the ex- -
eriment proved to be extremely successful both .
rom the point of view of the student and the
eacher. The students included in this experiment : *
earned about as muck mathematics as similar =
tudents in control classes; however, there were -
marked attitude changes among the experimental .-
tudents which did not appear among, the control - -
students and these changes were deemed to be -
desirable ones. In addition, discipline problems .
were markedly lower in the experimental classes
than -in the control classes. SMSG has retained’
hese features in the development of this new ma-
e'rl of epared ot
."A/group of writers prepared experimentni ver-
'iqn'sg;f ,nrne chapters ?lurli):g the sn‘:emmer of 1969. -
During the 1969-1970 school year, sixteen s venth . .
grade. classes, taught by fourteen teachers in
leven different schools, tried out the experimen- - -
al chapters. All the students were low achievers "
in. mathematics. Several classes consisted of Black: -
students and two of Mexican-American students.”.
Moast of the classes finished eight chapters. The:
réactions of -the students, the parents, and the:
teachers were extremely favorable. Teacher evalu::
ations for each. chapter were systematically col-
Jected and these evaluations served as a basis for
he revision of the nine chapters during the sum-
"*..;-,.:‘1107‘0_ S : RN
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Throughout the trial period participatin
- teachers attended biweekly seminars in which th
materials and teaching problems were discussed
Problems which arcse were carefully noted an
ways and means of counteracting them have bee;
incorporated in a short teachers commentary. Sug
stions for handling the material have also bee
included in the commentary.

The following are chapter headings of the ma
~ terial available: ,

Revised Version
. Flow Charts

. Structuring Space
. Functions

. Number Theory

. The Integers

. Rational Numbers
. Probability

. Equations

. Congruence

G0 ~T O OV s OO KD see

It should be noted that although this materia)
is presented to the student in the form of work
sheets, it is not, in the ordinary sense, a workboo
Topics in each chapter are sequentially develo
lesson by lesson. Teacher-led class discussion exer
cises are carefully programmed to lead the studen
to successful experiences in the exercise sets. Ever
effort has been made to construct lessons that pre
vent failure. The quantity of reading and - th
reading level have been reduced to a2 minimum
At the end of each chapter there are included
(1) a cumulative “self-test,” which enables th
student, on his own, to determine how he is pra
gressing; (2) a practice test, which in essence, tell
the student what he is expected to know; an
(3) a chapter test which is administered by the
teacher. - o ‘ '

_ As the cost of producing individual worksheet
commercially proved to be prohibitive, this ma
terial will come to the teacher in bound volumes
Each chapter will ‘consist of 2 number of lesson
of one or more pages. Each page will be perf:
rated for easy removal. These pages can then

reproduced in quantities sufficient for the class b
means of spirit master units. Although this repr.
" duction process may appear to place an extr,
burden. upon the teacher, in practice the extr
time required to reproduce the matexial is mor
than compensated for by the positive results, bo
matlgematically and behaviorally, that appear i

‘ A . S S P
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the classroom.
- T .

Finally, early in 1970, SMSG convened another
conference to discuss mathematics programs in
inner-city- schools. During this conference, most
of the more promising inner-city school mathe-
matics programs were reviewed and discussed, and

a number of suggestions were presented for ways
of improving these programs. A report of this con- .
ference is available. ~

Obviously, SMSG has merely scratched the sur-
ace of the problem of providing suitable mathe-

atics programs for disadvantaged and low
chieving students. We hope, however, that the
ctivities will point the way to more numerous
nd more powerful efforts in the future.




REPORTS
This series consists of reports, too long tobe in-
cluded in SMSG Newsletters, on various SMSG
projects. Single copies may be obtained by a post-
card request to SMSG, Cedar Hall, Stanford Uni-
versity, Stanford, California 94305.
2. The Special Curriculum Project ,
4. The Special Curriculum Project: 1965-66
5. The Slow Learner Project: The Secondary
School “Slow Learner” in Mathematics
6. Preliminary Report on an Experiment with
- .Junior High School Very Low.Achievers i in
_ Mathematics
7. Final Report on an Experzment with Junior
. High School Very Low Achievers in Mathe-
matzcs

ORDER INFORMATION

1. Accredited schools will be given an educational discount of
30%. Shipping charges will be billed to the purchaser. - -

2. Other jnstitutions or individuals interested in mathematlcs
education will be given an educational discount of 30% on
~orders totaling $10 or more. Shipping charges will be brlled
to the purchaser.

3. Orders totaling less: than $10, and not from accredited schools,
- will be bilied at list price, but shlpprng charges by book post
will be paid by A. C. Vroman,

| 4 Orders from individuals should be accompamed by remittance.
~ including 5% sales tax on orders ongmallng in California..";

. 5. Orders from.overseas accounts which have not establlshed
- credit should be accompamed by remittance:

6. We regret that we are unable to supply free desk and exam-
matlon copies.

7. Relurns may net be made vnthout prior permlsslon

8. We believe that it is vital to the success of the mdmdual
“student as well as to the planned curriculum of the entire
class, that Teacher's Commentaries not be sent by us to stu:
dents. We therefore request that teachers ordering Commen-
taries for examination please do so on school statronery or in
some other way to indicate professional status, -~

9. As it takes longer to process an order during the rush period
-~ in July, August, and September, we urgently su st that.
place your order well in advance of your needs. Orders wil

shipped on a first come, first served basis. w

: 10. All correspondence concerning orders should be addressed

A. C. Vroman, Inc.. - -
2085 £. Foothill Bivd.
Pasadena, California 911_p
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. FINALREPORTONA
" NEW CURRICULUM PROJECT

"ls of the Pto;ect : _
rom 1958 to 1966, SMSG devoted the major
re:of its efforts to the preparation of sample -
tbooks. Of course many other activities were
.undertaken — preparation of materials for
chers and for the more able students, evalua-
ns of various sorts, etc.— but all these together
oresent less time and manpower than the text- .
ok effort. With the revision of a compuiter text
ring the summer ‘of 1966, a complete set of,
ts was available covering the-entire range from
dergarten to the end of high school.
n 1966, n. the direction of its Advnsory
rd, the cho I Mathematics Study Group ini--
ted the developmerit of a new flexible, sequen-
Lprogram in—-mathematics—for-grades-—seven——
ough twelve. The primary emphasis was de-
ed to developing a new junior high curriculum,
ondary School Mathematics (SSM), which capa-
“students can. complete within three years, -
ile. Jess .capable students may profitably spend -
T or more years completing it. New ideas and
cepts are refined and generalized in a spn-al
nner thioughout this sequence. ,
Distingiislung characteristics of SSM are:

‘this curriculum ‘is devoted solely to those:
-mathemaucal -concepts-rhich-the SMSG-plan=——

- ning and  writing groups believe all citizens '
«'should know in order to funcuon effecuvcly‘_'-. .
;in our society; . - L
,the usual grade placemem of mathematical
topics is ignored; instead, topics from arith-.
.metic, algebra, and geometry are introduced -
:in a logical sequence and in such a wayasto. B
-provide mutual support; o
‘certain_ topics new to the junior high school .
“eurriculum are included; in particular, func- -
{tions, coordinate geometry, rigid motions,” -
§f'computer malhelnallcs, probab: ity, and sta- "

fa mong attempt is made to make clear to the o
;students the relevance of mathematics to prob-'
lems of the real world. . :
Sinic-ihe-aim-of- SSM—was to-include those O oy
ts which all citizens should know, some topics
ich.are.commonly taught in_the first year of
ebra are purposely J)ostponed These . topics,

“formal . deductive evelopment of geometry,
A topics from Intermediate Mathematics are
ated in a follow-up course, Secondary. School
vtmced Mathemaucs (SSAM). whnch is’ de-




"""of mathematicians and secendary school teach

signed for students who elect to take additio:

mathematics after completing the junior hi

sequence. SSAM prepares the student for a vari

of courses: Analytic Geometry; Elementary Fu

tions and Calculus; Algorithms, Computati

and Mathematics; Matrix Algebra; and Proba
" ity and Statistical Inference.

Decvelopment of the Curriculum
The development of the. new sequence beg
with letters sent to Science and to The Alathem
tcs Teacher early in 1966 whichh announced t
new project and urged all those interested in wl
mathematics is taught in our schools to suhr
suggestions and comments. Several hundr
thoughtful letters were received and studied
those involved in the project. ‘
During the summers of 1966 and 1967, a gro

wrote detailed outlines of the.proposed progr:
for grades seven through nine and discussed
_ternative proposals -for curricula for grades
through twelve. These outlines were based on t
recommendations of a panel of university mat
maticians, applied mathematicians, and prac
ing secondary school teachers, which had met
the spring ot 1966 in New Orleans.
A small group of writers prepared experimen
versions of fourteen chapteis during the 1966

academic year based on the detailed outlin
Parts of several chapters were rewritten after t
materials had been tried in seventh grade cl
rooms. During the 1967-68 school year these
perimental chapters were tried out in sixteen
enth grade classes. Most of the classes finished
tween ten and twelve of the proposed chapters.
- general, the reactions of the students, the paren|
and the teachers were quite favorable. Teac
and student evaluations weresystematically
lected and these evaluations served as a basis
the revision of nine of the chapters during t
summer of 1968. . :
During the academic year 1967-68 anoth
group of writers prepared exIPerimental versi
of fourteen more chapters.. These chapters we
tried out by the same group of students and tea

ers in the eighth grade during the 196869 sch
year. The same group of teachers and anot
oup of seventh grade students tried out g
iminary versions of the first twelve chapters
ing the 1968--69 school year. .
During the summers of 1963, 1979, and 19
other writing teams met to continue making |
" @ based on teacher and student evaluatio
ERIC -
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the versions used durmg the previous academic
. Classroom tryouts continued during the aca-
ic years of 1969-70 and 1970-71. New teach-
~were involved in the project as the students
ved from junior high to high school. By the
of 1970, the first eight chapters were pub-
ed in their final form. The remaining twenty
sners were published in their final form in

he following people participated in planning
writing sessions for SSM and SSAM.

ela Ames, University of Chicago .
G. Begle, School Mathematics Study Group
1x S. Bell, University of Chicago :
vid Blakeslee, San Francisco State College
ssell N. Bradt, University of Kansas -
Creighton Buck, University of Wisconsin
n M. Calloway, Kalamazoo College -
liam G. Chinn, San Francisco Unified School

istrict :
ton H. Colvin, Boeing Scientific Research -

.aboratories
e Corcoran, California High School, Whmler

ard E. David, Jr., Bell Telephone

boratories
rd A. Dean, Callforma Institute of

echnology
lliam S. DeVenney, School Mathematics Study

rou ——

les l\l/; _Dobbie, Arthur D. Little, Inc. -

Eugene Ferguson, Newton High School,

ewtonville, Mass.

iter Fleming, Hamline University, St. Paul

nard Gillman, University of Rochester

hard A. Good, University of Maryland

bert ]. Greenberg, University of Denver o

h T. Herriot, Gunn High School, Palo Alto .~

n ]. Hoflman, lnternauonal Business -
achines

non R. Hood, Portland Public Schools

ey B. jackson, University of Maryland

ore S. John, Laboratory Schools, Unlverslty of

cago
I S. Jorgensen, Carleton College, Northﬁeld

inn. '
rio L Juncosa, The-Rand-Corporativa—_____ *
dred Keiffer, Cincinnati Board of Education- -
liam G. Lister, University of New York, Stony B

rook
es C. McCaig, Cupertino School District,

upertino, Ca it. :
, Mary Ferrer McFarland Hayward State :

EKCE,Callf |
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——-William Wernick, City. College of New_York _

Thomas M. Mikula, Phillips Academy, Hanov
N.H.

H. Stewart Moredock, Sacramento State Coll

Lowell ]. Paige, University of California at
Angeles _

Max Peters, Wingate High School, Brooklyn,

B. ]J. Pettis, University of North Carolina

Henry O. Pollak, Beil Telephone Laboratori

Walter Prenowitz, Brooklyn College

Richard S. Presser, Michigan City Schools,
Indiana :

Persis O. Redgrave, Norwich Free Academy,
Norwich, Conn. . :

George Richardson, School Mathernatics Stud
Grou

Donald E. Richmond, Williams College

Eric M. Rogers, Physical Sciences Study

- Committee .

Sidney Sharron, Los Angeles City School Distr

Richard W. Steffen, Fremont High School,
Sunnyvale, Caiif.

Warren Stenberg, University of Minnesota

Jane G. Stenzel, Cambrian Elementary Schoo
District, San Jose, Calif.

Henry W, Syer, Kent School, Kent, Conn.

Sally H. Thomas, School Mathematics Study
Group

M. L. Tomber, Michigan State University

Hassler Whitney, Institute for Advanced Stu
Princeton . N
Robert P. Wilens, Bret Harte Junior High Sch
San Jose, Calif.
Gail S. Young, Tulane University
Martha Zelinka, Weston High School, Westol
Mass. .
Description of the Curriculum
The junior high sequence, SSM, has the foll
ing features.
1. An attempt is made to fuse arithmetic, a
. bra, and geometry in such a way that each
helps in supporting the development of the ot
whenever possible.

2. Geometry is presented in ‘a concrete, in
tive, descriptive way. When a new concep
introduced,-the-focus.is on.-its-essential-featu
Its more complex aspects and its relation to ot
concepts are treated later. The treatment of
ometry fosters understanding of the concrete
and the intuitive significance of geometric i
before they are studied on a rather formal d
tive basis. -

& e, two, and three dimensions are

EMC’ in many geometrical questipns w
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plicable. Coordinate geometry appears as ap-
ropriate in helping describe sets of points alge-
raically. Solution sets of algebraic equations are - -
terpreted or described geometrically,
4. I')l‘he process of model building in applied
athematics is the construction of a mathematical
odel that wiil help one better understand a situ-
ion that occurs in a complex environment, since
he amnalysis of such a mathematical situation
ten enables one to learn more about the origi-
1 physical situation. This process is developed
appropriate places in the scquence. '
5. Some relaxation in the stress on structure is
ticeable, but structure is still definitely one of
e unifying themes.
6. Short deductive sequences appear using prop-
ties discovered in the intuitive development of
th-algebra and geometry. Various methods of
oof are iltustrated.
‘7. Appropriate materials are included so that
e student has some appreciation for the mathe-
atical activities associated with computer use
d the role of computers in our technological
iety. Mathematical algorithms expressed in
w chart notation offer an introduction to com-
ter activity and require the student to have
ficient understanding of the mathematics for
actical exploitation. -
-8.-The_concept of function is considered early
d used in many difterent types of mathematical——
tent whenever appropriate. ‘
9. The development of geometry culminates
ith a chapter on rigid motions and vectors.
10. Three chapters introduce probability and
tistics and lead up to some examples of hy-
thesis testing.
As with all SMSG texts, each chapter is ac-
mpanied by a Teacher's Commentary. In this
uence, each commentary describes why the
apter was included and how it fits with the
her chapters, states the purposes and objectives
the chapter, gives a suggested tisue schedule,
ovides additional background for each section
d answers to all exercises, and concludes with
ggested test items and answers.
The-SSM_sequence_is_published in fourteen

les are:

1. Structuring Space

. Functions
Informal Algorithms and Flow Charts

Problem Formulation
Number Theory

PAFullToxt Provided by ERIC
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. The Integers .
. The Rational Numbers
. Congruence
. Equations and Inequalities
10. Decimal Representation for Rational
Numbers
11. Probability
12. Measurement
13. Pernendiculars and Parallels (I)
14. Slmllamy
15. The Real Number System
. 16. Area, Volume, and Computation
17. Perpendiculars and Parallels (II)
18. Coordinate Geometry
19. Problem Solving _
20. Solution Sets of Mathematical Sentences
21. Rigid Motions and Vectors
22. Computers and Programs
23. Quadratic Functions T
24. Statistics
25. Systems of Sentences in Two Variables
26. Exponents and Logarithms
27. Logic
28. Applications of Probability and Statistics
The SSAM sequence consists of eight chapte
bound in five units, followed by Intermediat
Mathematics, Part I1. The chapter titles are:
1. Organizing Geometric Knowledge
2. Conce;lns and Skills in Alegbra
—3:-Formal Geometry
4. Equations, lnequalmes, and Radicals
5. Circles and Spheres
6.. The Complex Number System
7. Equations of the First and Second Degree
. Two Variables
8. Systems of Equations
*9. Logarithms and Exponents
10.- Introduction to Trigonometry-
11. The System of Vectors
12. Polar Form of Complex Numbers
13. Sequences and Series
*14. Permutations, Combinations, and the

Binomial Theorem
® Optional chapters

Suggested Sequences and Grade Placements .
A primary goal of this curriculum project is
——providea- ﬂexlble’secondary'school—mathemat
program. The typical plan is for average a
above average mathematics students to begin SY
in seventh grade. Students will vary in the len
of time they take to complete SSM. Those s
dents who plan to take further mathematics
then lmke SSAM which provides a transition t
-of more advanced courses. Teachers
ERIC
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mesters.

Possible sequences of SMSG courses for teachers
select from depending on the needs and inter-
ts of their students are:

Elementary Functions for one semesier fol-

repare students to take the BC Advanced
lacement Exam in calculus;
For those who wish to take more mathematics
but not calculus, one semester each of Intro-
duction to Matrix Algebra; Algorithms, Com-

Probability and Statistical Inference using one
of the commercially available texts.

Calculus of Elementary Functions for one year,
.which would prepare students to take the AB
Advanced Placement Exam in calculus, and
one of the semester courses in option 2,
Classes that complete SSM and SSAM at the
end of their junior year may choose:

Calculus of Elementary Functions for their last
year, or

two of the three semester courses listed in_op-

lect from Intermediate Mathematics, Part i1,
ose chapters which are needed for the remain-
g mathematics courses their students will take,
hose classes which complete the SSM and SSAM
quence by the middle of the junior year have a
riety of possibilities for the remaining three

lowed by Calculus for one year which would -

putation, and AMathematics; and a course in .

~tion-2-abover— ,
Slower mathematics students may study the
M sequence for a longer period. Since SSM is
signed to contain the mathematics which all
izens should know, students who begin the se-
ence should continue until they have com-
eted it. It is of interest to note that in at least
e high school, the lowest achievers in mathe-
tics are beginning SSM as ninth graders and
11 spend four years studying it.
sulls of the Classroom Try-out
In 1967-68, 527 seventh grade average or above
erage mathematics students from middle class
cio-economic backgrounds began studying SSM.
ey were in’ fifteen classes taught by fifteen dif-
ent teachers in five schools in or near San Jose.

de, and 379, through the tenth grade. In

70-71, there were eight tenth grade classes in
n high schools. These classes completed the

M sequence in the fall and finished about half

the SSAM sequence. Some schools have now

ased those students who are continuing in
Q
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these students, 85%, remained in the program -
rough-the-eighth grade, 587, through the ninth




mathematics into their regular eleventh or twellt
grade mathematics classes, while others are co
tinuing with SMSG courses.

In 1968-069, another similar group of 448 se
enth graders taught by the same teachers bega
studying SSM. 869, of this group remained in 1l
program through the eighth grade, but only 19
were in it at the end of the ninth grade. Most
the students who dropped out after two yea
were entering high schools which had drop
the program. This decision was made becau
there were too few SSM students attending the
high schools to make up full classes.

The uy-out students were tested in the fail
their seventh grade year and in the spring of ea
year they remained in the program. Many of
tests that were administered 1o SSM students h
also been administered to students in the five ye
National Longitudinal Study of Mathematic
Abilities (NLSMA) from 1962 to 1967. Statistic
comparisons were made between the SSM stude
and a sample of NLSMA students who had tak
a year each of algebra and geometry by the end
their sophomore year in high school. In the fall
seventh grade, the SSM students scored signi
cantly higher than the NLSMA students on t
intelligence scales that were administered,
understanding of and computation with wh

—numbers,- and-on- understanding _of_geometrig
relationships. The NLSMA students scored s
nificantly higher on computation with fractio
and decimals.

At the end of the ninth grade, the NLS
students scored significantly higher than the 8§
students on knowledge and understanding of al,

“braic expressions and equations. This is to
expected since most of the work on algebr:
manipulation occurs in SSAM (tenth grade f
these students). By the end of tenth grade, §S
‘students scored higher on algebraic expressi
than NLSMA students who had taken this test
ninth grade but lower than those NLSMA s
dents who took it again at the end of eleven
grade after studying a second year of algeb:
Similarly, when the SSM students were tested

~the end-of ninth-grade-on-geometry,-they-scor
lower than NLSMA students given this test-at t
end of tenth grade. But when the SSM stude
were given this test again at the end of ten
grade, they scored higher than the tenth gra
NLSMA students had. When both groups w
tested at the end of the same grade, SSM stude
-3~ higher than NLSMA students on algebr
- ERIC
|
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equalities (ninth grade) and on measurement
enth grade). The two groups had the same
ean on a two-item scale on structure of proofs
ministered at the end of tenth grade.
The SSM students were also given some spe-
ally constructed tests designed to evaluate meth-
s of developing topics that were used in certain
tapters to see if these methods were effective.
esults of these tests were given to the writers to
while revising the corresponding chapters.
The try-out teachers attended biweekly semi-
rs conducted by SMSG staff members. These
inars included discussion of the content of the
iapters in the sequence and methods the class-
m coordinators had found useful in teaching
e pilot class. Time was also devoted to discuss-
tow the chapters currently being taught were
ing. Notes were made of the teachers’ com-

ns on each chapter. This information was used
the writers when the sequence was revised the
llowing summer. 4
At the end of the last seminar, the tenth grade -
y-out teachers were asked to describe their stu-
nts. They were especially pleased with the per-
rmance of their students in reasoning, under-
nding verbal problems and setting up equa-
ns, understanding proofs, and in recalling and
ing_previously deve gﬁﬁg concepts.

The coordinators of t

this project were William §. DeVenney and
mes C. McCaig. Their work included teaching
pilot class which studied the SSM chapters be-.
re the try-out classes did, in order to warn the
-out teachers of possible pitfalls. This class at-
ded Ortega Junior High School in Cupertino
ion School District and Fremont High School
‘Fremont Union High School District.
‘The following Northern California school dis-
cts, schools, and teachers participated in the
ssroomn try-out and data collection of SSM and

AM. -
Campbeli Union High School District

Branham High School, San Jose
: Robert B. Canihan

ents. The teachers also turned in written evalua-

¢ classroom try-out phase——

—Eeigh-High-School;-San_Jose—
_ - Edwin D. Stone
Cupertino Union School District

ﬁmquin Miller Junior High School, San Jose
James D, Hughes
James C, McCaig
Kenneth B. McNeal

11



- Fremont Unified School District
Hopkmsjumor High School, Fremont
‘Gordon W. Boike
Joan M. Cowgill
- Delbert V. Sullivan
Mission San Jose High School, Fremont
George E. Crozier -
George A. Tomlinson’
Fremont Union High School District
Lynbrook High School, San Jose
Stanley R. Boone
Otis T. Halliday
Robert L. Stone
San Jose Unified School District
- Bret Harte Junior High School, San Jose
Howard G. Esterline
Jane R. Plughaupt
Robert P. Wilens
Leland High School, San Jose
Art DeVault '
Santa Clara Unified School District ,
Emil R. Buchser High School, Santa Clara .
- Ronald M. Hagelin
Santa Clara High School, Santa Clara
Kent G. Marshall -
William A. Wilson Intermediate School
Santa Clara
Ralph R. Bessler ’
Robert }.Culbertson______
GaryR. Leitz
-Union School District
Dartmouth School, San Jose
James C. Haugaard
Charles S. Hogdon
Clarence Kludt

In addition, several schools in the Los Angel
City School Districts used SSM for two years wit
accelerated students under the direction of Cly
Corcoran. One school in San Diego County e
perimented with using SSM in various settings i
cluding a mathematics laboratory and small grou
instruction. This attempt was directed by Thom:
P. Davies. Feedback from these experiences. w.
collected and distribnited to members of the wri
ing team.

Implementiation e
The implementation of the SSM program i
volves a commitment of at least three years, b
ginning with Chapter 1 and starting generally ;
the 7th grade. This is due to the fact that topi
usually taught in isolation are mterm:ngled a

' carefu ly sequenced. Therefore, it is 1mperatl‘

EKC

WA i Toxt Provided by ERIC




( ache; :nvolved in the program becom ,
yroughly familiar with the entire program, espe-:
lly’the portion: that preeedes the part they are
ently.teaching. . E
[he SSAM :program is desxgned to provnde a l )
nsition for the student from the SSM program "
a.more conventional mathematics program in" '
“latter -part of high school. SSAM has been’"
igned so that it may be flexibl 1mplemented s
sending upon _the particular. school situation.
achers may-select from. this _program portlons
ich’ will best facilitate a transition to whatever, .-
am their school offers to_ students who have
cess[ully completed SSM. o
t.is highly recommended that some m se_rvxce _
ining. program be provided for teachers who "
i:be:teaching SSM. The Teacher's Commen--
'es that are provided for each of the chapters
‘rathier extensive and should be helpful refer- .
‘es’in such a program. _They contain notes re-
dmg the role of certain class discussion exer--
s,.the use of the spiral approach for certain -
cey s,aand the nature of any. specnal develop-
tused,
'ormal - courses for- in- service’ teachers belng
‘to. teach SSM .could concentrate on ' the
owing four areas which correspond to the cen-
| themes of the SSM program. ( he correspond-
SSM. chapters are ngen in- parentheses under
htheme.)
TI‘l\e Number Systems of Arlthmetlc and Alge

would be' placed on. the structure of
h ystems of non: -negative integers,. the int
g;r :the rationals, and. the reals as done i
M.:Vincent Haag's Stiucture. of Elementa
Algebra;’ Studies. in Mathematics; Volume 3,
SMSG, could: be” used .as a’ reference ' (SSM
Chapters 5-7, 16, and " 15)." Work .on' ‘algebr:
should be included ‘as needed, with polynom
als:in ‘one variable over a-given system possi-
bly'serving as a final toplc (SSM Chapters 9,
20,28, 25, -and 26) ,
etry = ° ‘ ’ R
The: SSM . _program contalns a great deal of -
igeometry,’ including_some - coordinate geome.-
try, rigid motions, right. trlangle trigonometry
nd-:vectors ‘The SSM geometry chapters could -
\ nalyzed carefully using the SMSG" text,
Geometry. as-a reference and some attention
given to the rolé of ‘logical inference, un-"
defined: concepts, definitions, postulates, and’
theorems in geometry Fmally, the SMSG text, .

£




Geometry With Coordinates, could be used
. background for some coordinate geomet
(SSM Chapters 1, 8, 12-14, 16-18, 21, and 2

C. Probability and Stauistics
This subject will.be new to most teachers. T
three SSM chapters on this theme could
studied carefully using an introductory stat
tics and probability text as a reference (88
Chapters 11, 24, and 28).

D. Problem Solving and Computer Mathemati
A great deal of attention is given to probl
solving and model building (SSM Chapters

- 4, and 19). Likewise, there is a substantial e

. phasis given to the use of flow charts and co!
puters (SSM Chapters ‘3 and 22). Therefo
these chapters should be analyzed carefully
ing the references mentioned in the Teache
Commentaries as a source for supplementa
work.

Teachers who have had experience teachi
contemporary Plane Geometry and Algebra I
Trigonometry courses should need no in-serv
training for the SSAM prograin. The planni
time for implementing this program should
devoted to a familiarization with the content
the chapters and to a careful selection of th
chapters most appropriate for a transition 'to t
nlathematics courses offered in the final semest
of high school. -

Description of a Low Achiever Version of SSM
In the summers of 1969, 1970, and 1971, th
writers prepared a Special Edition of Second
School Mathematics for seventh and eighth gra

- low achievers. This edition was based on findi
of low achiever studies by Sarah T. Herriot a
William S. DeVenney in SMSG Reports, Nos.
6, and 7. The chapters-in this program introd
the same general content areas as the first 't
years' work in the version for average and ab
average mathematics students, but the mater.
has been- rewritten to appeal to students wh
mathematics achievement in elementary sch
- was very low. The quantity of reading and ¢t
reading level have been recdticed to a minimu
"The student is provnded with addition and mu
* plication tables and with flow charts for compu
tional algorithms. Thus, he is relieved of as m
computation as is possible.and is free to conc
trate on mathematical concepts and relationshi
“This program consists of the following chapt
which can be covered in approximately two ye

- 1. Flow Charts

2, StructurmgS ace
EKC P
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2+ 8.  Functions

-4, Number Theory -

2= 5. The Integers

' - 6. Rational Numbers .

.+~ 7. Probability

... 8. Equations

.- 9. Congruence

.10, Decimals

11 ‘Parallelism

.. 12, Similarity

i~.. 13.. More About Rational Numbers
¢:; 14, Perpendiculars " .

- .- 15.” Measurement

... 16. Real Numbers L
:.* 17. Solving Equations and Inequalities
.. 18. Goordinate Geometry

“Teacher’s Commentary accompanies each set of
ne.chapters. . ,

The material is presented to the student in the
rm. of work sheets; however, it is not, in the or-
nary sense, a work book. Topics in each chapter’
¢ developed sequentially lesson by lesson. Teach-
-led class discussion exercises are carefully pro- .
ammed to lead the student to successful expe: .
ences in the exercise sets. Each student should
-provided with a binder in which to place his.

eping: track of 2 textbook and allows him'to
ncentrate on what he has accomplished, rather. . -
an. on ‘what remzins to be completed. Each -
apter-concludes with (1) a -practice test which . .
ntially tells the student what he is expected
“know; (2) a chapter test: which parallels the. .
actice test; and (3) review exercises to J;romot'e‘ o
tention of material covered in previous ers
As the cost of producing individual worksheets -
mmercially proved to be prohibitive, this ma- . -
rial_comes to the. teacher in bound volumes. -
ich chapter consists of a number of lessons of -
e.or:more pages. Each page is perforated for .
8y removal. These pages can be reproduced in
jantities sufficient for the class by means of spirit - -

‘the school is offset by the need to purchase only - . :
e set of student texts. - I B
assroom Try-out of Low Achiever Program o
‘The ‘preliminary version of Secondary School .

athematics, Special Edition, was tried out in-
69-70 and- 197071 in seventh and eighth grade .
1sses of low acivieving mathematics students lo- -
ted'in San Francisco, Oakland, San Jose, and -
rthern suburbs of San Jose. The classes con- -
ted ,'ot;, students who were about two- years be- .
: (€ . T R
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mpleted lessons. This relieves the student of . -

apters; -

sters.. The cost of reproducing these materizls




low grade !cvel in mathematics, Sixteen sevent
grade classes with fourteen different teachers i
eleverr schools initially participated in the stud
Eleven of these classes in ten schools continue
in the study when their students were eight
graders. Several classes consisted of disadvantage
mixed urban minority (including Black) studen
and twao classes were primarily Mexican-America
Most eighth grade classes completed sixteen of t
chapters in the sequence.

During the two years of the study, the teache
attended biweekly seminars which covered tl
content of the chapters (some of which was ne
to most of the teachers) and the philosophy of t
program. Problems which arose during the try-o
were discussed. Teacher evaluations served as
basis for the final revision of these chapters t}
following summer. The reactions of the teac
ers and students were extremely favorable. T
teachers commented particularly on how the st
dents’ attitudes toward mathematics and the
self-concepts had improved during the two vea
they were in this program. Many more studen|
than usual elected to enroll for more or high
level mathematics as ninth graders than was
quired. Students who complete the Special E
tion chapters are well prepared to study a cour
such as SMSG's Introduction to Algebra over
two-year period.

ERIC
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The Iollowmg school districts, schools, and
chers participated in the classroom try-out of
is project.
Cuipertino Union School District
Joaquin Miller Junior High School,
San Jose
Ann L. Bixby
Ortega Junior High School, Sunnyvale
L. Hart Andelin
Mcreland School District
* Rogers Junior High School, San Jose
David ]. Hallstrom
(Oakland - Public Schools
Frick Junior High Schonl
Katherine Maze
Ham:lton Junior High School
: Jimmie Neblett -
San Francisco Unified School Ristrict
Denman Junior High School .
Marie J. Faraone
.Everett Junior High School
Frances Leech
Stephen Malayter
Benjamin Franklin Junior High School
Robert Kane
A. P Giannini Junior High School
Joseph L. Glikman
Herbert Hoover Junior High School
Katherine Buck
Jo Ann McNally
. Wiiliam Ota
an Jose Unified School District
Peter Burnett Junior High School
Preston Luke

17



ORDER INFORMATION
1.

7

8. We believe that it is vital to the success of the indivi

10.
.

. Other institutions or individuals interested in mathemati

. .Orders totaling less than $10, and not from accredited schoo
“ will be billed at list price, but shipping charges by book

. Orders from individuals should be accompanied b 'remitta'
. Orders from overseas accounts which have not establish

. We regret that we are unable to supply free de'sli‘ and e

. As it takes longer to process an order during the rush pe

Accredited ‘schools will be given an educational discount
30%. Shipping charges will be-billed to the purchaser.

education will be given an educational discount of 30%
orders totaling $10 or more. Shipping charges will be bill
to the purchaser.

will be paid by A. C. VYroman.
including 5% sales tax on orders originating in California.
credit should be accompanied by remittance.

ination copies.

Returns hay net be made without prior permission.

student as well as to the planned curriculum of the ent
class, that Teacher's Commentaries not be sent by us to
dents. We therefore request that teachers ordering Com
taries for examination please do so on school stationery o
some other way to indicate professional status.

in July, August, and September, we urgently suggest that
place your order well in advance of your needs. Orders wil
shipped on a first come, first served basis. :

Al correspondence concerning orders should be addresse4

A. C. Vroman, Inc.
208S E. Foothill Bivd.
Pasadena, California 911
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SCHOOL MATHEMATICS

Chnters land 2, Students Text ... $ 7
Teacher's Commentary . ................. $1 00
. Chq:ters 3 and 4 Studenl's Text ... 31 0(5)

eacher's Com e $1

Mrs 5 m 6, Student s Text ... $ .75
- Teacher's Comn ................ -$1.00
Chapters 7 and 8, Studem s Text ... $ .75

Teacher’s Commentary ............... $1.00
Chapters 9 and 10, smdentsTm $.75
Teacher's Comwwnt $1.00
Cholers 11 and 12, Student's Text 8 15
Teacher's Commentary .................. $1.
Chapters 13 and 14, Student’s Text § .75
Teacher's Commentary ................. $1.00
-Chapters 15 and 16 Student's Text S 75
Teacher's Commen!

$1.00
Mets 19 and 20 Student’s Text S 15
Teacher's Comntu;) $1.

Chapters 2] and 22, tudent’s Text $ .75
Teacher's Commentary .................. $1.00
Chapters 23 and 24, Student's Text $ .75

Teacher's Com $1.00
Chagters 25 and 26"§Ment‘s Tet $ 75
Taacher's Commentary ... $1.00

(:haplers 27 :nd 28, §Mem Text $ .75
s Commentary ................... S 1.00

Ioil. AOVANCED MATHEMA

Chapters 1 and 2, Stndent's texl S 15

Teacher's Comment $1.00

31
Chapters 4 and 5, Studenl s Text.. $.75
Teacher's Commentery .............. $1.00
Chapters 6 and 7, Studentstm . 825
Teachen's conmnuq .. $1.00
Mcrl Student’s Tert e $.
Teacher's Commentary ....... ... $1.00

SCHOBL MATREMATICS

_Chapters 1, 2 and 3, Student's Text $2.00
snd 5, Studenl's Text ... $2.00

A.C. Vraman '
2085 €. ootmll BMI
n_uana California 91108

ot

wnd 11 Student's Text szoo
13, and 14,

16, Student's Text 3200
18, Student’s Text $2.00
I':ommntary for Chapters $200
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SECTION I

AN SMSG STATEMENT ON OBJECTIVESIN
' MATHEMATICS EDUCATION

Introduction '

_ “Careful attention to objectives of mathematics
education has, very recently and very suddenly,
become much more important than was the case
in the past. The reason for this is that dissatisfac-
-tion with the results of our educational system
has become widespread and has led to demands
for much more accountability on ‘the part of
school systems and teachers than in the past. Ac-

countability, however, can only be meaningful

when actual achievement is compared with hoped-
“for achievement, and to specify the achievements

we hope for is to state the objectives of education. -

One result of this concern has been pressure

on schools and on teachers to state their educa-

tional objectives in enough detail so that the com-

‘parison can indeed be made. It is a fact that such

an exercise is unfamiliar to most teachers and not
easy to carry out, and much of what has been
-done recently is seriously deficient. Rather than
dwell on the details of these deficiencies, we take

this opportunity to indicate some important cri- -

-teria that should be kept in mind when examining
statemencs of educational objectives.

It musi be admitted that SMSG has not in-
dulged in the statement of educational objectives
to any great extent, particularly in its curriculum
development activities. When SMSG started work
in 1958, a deliberate decision was made not 'to
start by preparing detailed outlines of, and ob-

jectives for, the courses it was to prepare. The

rather general outlines provided by the Commis-
sion on Mathematics of the CEEB, and the belief
that understanding of mathematics was just as
important as comgutational skill, were felt to be
enough to point the way. And indeed, in each of
the SMSG curriculum development projects, the

same philosophy and a rather broad outline were

all that were given to the writing teams. In-view

ance seems to have been enough.

On the other hand, when, in the early sixties,
it became apparent that a careful, intensive eval-
‘uation of the various SMSG curricula was nccded,
the matter of the objectives of the various mathe-
matics curricula then available became para-
" mount.

The particular answer developed for the Na-
tiolnal Longitudinal Study of Mathematical Abili-

IToxt Provided by ERI

-of the success of each of these projects, such guid-.
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ties was to specify objectives by means of sets of]
specific test items. These have all been published
in Wilson (1968). Background information con-
cerning the rationale and development of these
tests can be found in Romberg and Wilson (1969).

In any case,.we hope that the long preoccupa-
tion with educational objectives in the past not
only of the NLSMA staff and consultants but also
the SMSG Advisory Board* may have contributed
usefully to the following discussion. :

“The original review and analysis of the litera-
ture was carried out in a seminar directed by
Dr. E. G. Begle and attended by Professors
Nicholas Branca and Decker Walker. The follow-
ing graduate students of the Stanford University
School of Education attended: Len Berk, George
Eshiwani, William Geeslin, Joseph Green, Roger
Jarvis, Helen McCullougli, Bertrand Morin, Bar-
bara Pence, Stanley Puryear, Sally Thomas, Nor-
man Webb and Robert Wise,

Variation in Statements of Educational O jectives

Goals and objectives of mathematics education
have been put forth by many individuals, ad hoc
committees, and national organizations. We will
not attempt to review, even sketchily, these many
lists of objectives. Very yseful reviews are to be
found in the dissertations of Harding (1968) and
Oakes (1965). The NCTM (1970) publication on
the history of mathematics education in the U. 8.
is another useful reference. :

. A hasty look at even a few of these statements

is enough to reveal that they have been phrased in
‘a wide variety of styles. One result of this is that
it is usnally difficult to compare one list of objec-
tives with another. A second result is that many
statements of objectives are actually quite mean-
ingless and hence useless.

However, a more careful look at, especially, the
lists of objectives presented by the major com-
mittees over the years indicates that statements of -
objectives vary over a limited number of dimen-
sions. A close look at each of these dimensions
will be helpful.

l. Content '

The first and most obvious dimension alon
which educational objectives can vary is that o
the mathematical topic to which the objective

*A preliminary draft of this document was reviewed b
the SMSG Advisory Board at its final meeting in April,
1972. The present version incorporates many suggestions
and comments made by Board members.

ERIC
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refers. The topic might be anthmeuc. or geo-
metric, or a part of analysxs. or logic, etc. Here
are some examples.

Mastery of the four fundamental operauons
with whole numbers and fractions, written in
decimal notation and in tbe common notation
used for fractions. :

Commission on Mathematics (1959) p.19.

Given a numeral in any base, two-twelve, the
students will find the corresponding base ten
numeral.

Instructional Objectives Exchange (1968), p.
14, Grades 7-9.

The ability to recognize, to name, and to
sketch such common geometric figures as the
rectangle, the square, the circle, the triangle, the
rectangular solid, the sphere, the cylinder, and
the cu%e

- Joint Commission of the MAA and NCTM

(1940), p. 54. , :
' The child should learn to estimate by the eye

and te measnre with some degree of accuracy

~ of lengths of lines .
NEA (1894), p. 110.

Boys must learn to draw general figures; tri-
angles must not be drawn isosceles, quadrilat-
‘erals should not be drawn as parallelograms.

. Mathematical Association (1959), p. 68.

-Introduction in grade 11 of fundamental trig.
onometry—centered on coordinates, vectors, and
complex numbers.

Commission on Mathematics (1959), p. iii.

The student should understand and be able
to correctly use the terms:

s:mple statement, compound statement, nega-

tion, conjunction, disjunction, conditional,

biconditional, logically equivalent, converse,

contrapositive, direct proof, proof by contra-
* diction, quantifier.

SMSG (1971), Chapter 27, teacher’s commen-

wtary, p. 2, ‘

Apprecuatlon of mathematical structure
(" patterns™)—lor ewmple. properties of nat-
ural, rational, real, and complex numbers.

Commission on Mathematics (1959), p. iii.

Although some of the variations may be attrib-
uted to grade level, .nonetheless the above illus-
trations are enough to remind us that a wide va-
riety of mathematical topics have been thought to
be desirable for the school curriculum. Even so,

O
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they are not sufficient to demonstrate the very
large number of topics which actually have been
. advocated at one time or another.
In addition to specific topics, such as those il-
lustrated above, much broader descriptions of
content are often made.

Every phase of the mathematics curriculum,
as well as all classroom procedures, would be
scrutinized for the opportunities to develop a
growing appreciation.of the immense power of
mathematics, of its record as a univevsal servant
of mankind, of its cultural significance, and of
_its permanent place in the study of nature, in
science, in the practical arts, in business, en-
gineering, and everyday life. '
Joint Commission of MAA and NCTM
(1940), pp. 68, 69. ' ‘

. . . pupils will have gained an actually real
insight into the true nature of mathematics and
an enthusiasm for it.

. Joint Commission of MAA and NCT
(1940), p. 74. - :

To see mathematics as a human’ endeavor
which demands creative energy.

Beberman (1958), p. 38.

Understanding of the nature and role of de-
ductive reasoning in algebra, as well as geom-
etry.

éommission on Mathematics (1959), p. 38.

2. Cognitive level
When a student adds two three-digit. numbers.
he is working at a different cognitive level -(or is
using a different cognitive process) than when he
selects from a set of geometric shapes those which
are not convex. When he locates the maximum
values, over an interval, of a particular polynomial
function, he is working at still another level.
There are many schemes for the categorization
of cognitive levels. However, most of them have
“evolved from the taxonomy defined by Bloom
. (1956). The categorization scheme which will be
used in this report is essentially the one used in
the NLSMA study. This scheme also evolved from
the Bloom Taxonomy and, as in the taxonomy,
each category is more complex than the previous
one. In some cases, the categories can even be:
considered as hierarchical. That is, a lower cate-
gory may be a necessary prerequisite for a higher
category. The five categories which we find most
appropriate for precollege mathematics education
are Knowledge of Facts, Computation, Compre-
fb-<is~ Application, and Analysis. A more pre-
L
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ise definition of each cognitive level category is

s follows.

Knouwledge of Fact:—Objectives which require
the recall of specifics suci!l' as terminology, sym--
bols, or conventions; emphasis is on recall, not
upon synthesis, generalization, or translation of
_the recalled information.
Computation*—Objectives which require
straightforward manipulation of problem ele-.
ments according to rules the subjects Fresum-
ably have learned; emphasis is upon pertorming
operations, not upon deciding which operations
are appropriate. _
Comprehension—Objectives which require
either recall of concepts and generalizations or

transformation of problem elements from one -.

mode to another; emphasis is upon demonstrat-
ing understanding of concepts and their rela-
tionships, not upon using concepts to produce
a solution. :

Application—Objectives which require (1) re-

call of relevant knowledge, (2) selection of ap- - -

propriate operations, and (3) performance of
the operation. Objectives are of a routine na-
ture requiring the subject to use concepts in a
specific context and in a way he has presumably
practiced. ’
. Analysis—Objectives which require.a non-rou-
tine application of concepts. Under this heading
. come problem formulation and mathematical
_modeling. ’

Categorization of objectives by cognitive levels
is complicated by other factors. For example, an
objective which is classified as computation for
one age population may be classified as applica-
tion or evén analysis for younger populations.

An example of an objective which can be cate-
gorized as Knowledge of Facts is:

Ability to know and name correctly the sphere,
cube and cylinder and the most characteristic
surface forms such as circles. - :

International Commission (1911), p. 286.
An example of the Computation category is:

To perform the fundamental operations with
fractions. '

Breslich (1930), p. 205;
of the third category of Comprehension is;

. .. the. student should understand that the

*Description of the last four categories are taken from
Ftomperg and Wilson' (1969), pp. 39-40.
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-solution set of a linear inequality such as Ax
By 4+ C > D consists of the points in a half
laric.
SMSG (1971), Chapter 25, p.2. -
An objective of the Application category is:
‘He, (the student) is expected, among othe
things, to solve equations (singly and in sys
tems). ceen
"Beberman (1958), p. 3.

Analysis, the fina? < stegory, is illustrated in th
following example. :

He (the student) should begin to devise con
structions and demonstrations for himself.
NEA (1894), p. 115.

Many objectives include a combination of th
different categories. For example, consider thi
last objective which involves both Computauo
and Comprehension:

The development of an understanding o

‘the deductive method as a way of thinking an
a reasonable skill in applying this method t
mathematical situations.

Commission on Mathematics (1959), p. 23:

~ It is relatively easy to comstruct: tests whic
measure student achievement at the cognitive lev
els of Facts and Computation. However, it doe
not secem to be widely appreciated that it is al
ssible to measure student achievement at. th
higher cognitive levels. For a full discussion o
this, sce Chapter 3 of Romberg and Wilson (1969).
Here, however, are two sample test items, suitabl
for junior high school students, to illustrate each
of tllle last three cognitive levels.

Comprehension

1. The product nf 356 and 7 is equal to
(&) (800X 1)+ (80X T) +6X )
(B) 856 -7
(C) (800 4- 50) - (6 X 7)
D) BX7N) 46 X7+ (6X7)
(E) 30050 % 6X7

2. This- drawing suggests a rational number.,
Choose the fraction on the right which names
the same rational number.

Nd A% @M%
ecccccec N . (B) 2/3 (E) None of these
S} ()14 :

Application

1. A family spent an average of $46 per month
on food for a 2-month period. If food cost $39

[Kc
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.+, food the other month? -
(A8
. (B) $42.50

20

-.2. 'What is the area of the shaded portion in the
- “figure shown above? '
7. "(A) 25 square inches

_ (B) 30square inches

. (C) 50 square inches

(D) 100 square inches

(E) 150 square inches

nalysis
1. A chess club ran a weekly tournainent in
. which every member played every other mem-
" ber just once. When one more member was
admitted, it was found necessary to play eight
more games per tournament. Now how many
-members are there in the club?
- (A)20
. (B) 16
o (C)12
<o (D)9 -
(E)8 __
- 2, In a certain classroom, the teacher notes that

actly seven empty seats, but when the attend-
ance is 889, there are eight empty seats. What
is the total number of empty seats when the
~ attendance is 1009,?
. (A five
- (B) four
- (C) three
(D) two
(E) none

3. The Afjective Dimension . . -

~when the attendance is 929, there are ex-

“one of thase months, how much was spenton -

- Many of the objectives.that have been stated .

for mathematics education refer to attitudes or

feelings about mathematics. Although a taxonomy . =

of affective educational objectives has been pub-

lished, Krathwohl (1964), it has received very litle
attention. In:particular, very little use of this tax. .

onomy has:been made in the design of tests or

questionnaires or in the design of research studies.
Consequently, this taxonomy has had very little . -

empirical validation.

- In addition, while there has been much interest

'i_ﬁ‘i"";'f‘éﬁ??:'Htii't'ﬁdés towards mathematics, as in-




dicated iu the recent review by Aiken (1969), pra
tically nothing secims to be known about peda
gogical procedures which can be used to modif
these attitudes. While we are in agreement tha
we would like students to end up with a favorabl
attitude towards mathematics, we do not knov
what to do to improve student attitudes. Conse
quently, only enough examples of statements o
affective -objectives are given below to illustrat
the wide varicty that can be found among them
(Note that additional illustrations appeared in th
previous two sections.)
To convey an appreciation of the use of for
mulas, graphs, and simple equation,
Harvard Commiittee (1945), p. 162.
The building of confidence in one’s own ana
Iytical powers. :
Cambridge Conference (1963}, p. 9.
Satisfaction with thorough work and preci
sion of statements.
Smith and Reeves (1927), p. 183.

Enjoyment of mathematics.
National Assessinent of Educational Progres

{1970y, p. 30. '
1o feel that this activity (processes in mathe-
matics) is worthy of earnest pursuit. - :
Beberman (1958), p. 87.
An understanding of mathematics as a contin-
" uing creative endeavor with aesthetic values
similar to those fouud in art and music. In par-
ticular, it would be made clear that mathemat-
ics is a living subject, not one that has long since

becn embalmed in textbooks.
Commission on Mathematics (1959), p. 11.

A degree of interest in mathematics which
will encourage the pupil to continue in the
study.

Breslich (1930), p. 207,

To give the student an appreciation of postu-
lational thinking. '

Pre-Induction Courses in Mathematics (1943),
p- 123. '

Appreciation of the contributicns mathemat-
ics has made to 1he progress of civitization.

Breslich (1930), p. 206.

1. Verifiability
This dimension refers to the degree to which
it is possible to ascertain whether or not a particu-
ar student has achieved a particular objective.
Actually, this dimension can be resolved into (at
least) threc separate subdimensions. Progress
O
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ward ari objective may be difficult, or. impossible,
verify because

1) the statement of the objectlve is amblguous
or lacks specificity;

2) we do not know how to measure progress
towarda the objective;

3). there are technical problems which make it
difficult to measure, with precision, progress
toward the objective.

First, let us give an example of an objective
vhich presents no difficulties along any of these
ubdimensions.

The ability to express in decimal and percent
orm the fractions:

Yo %8 % % W W U

% %
Smith and Reeves (1927), p. 191.

It is clear that an objective, to be verifiable,
nust be stated sufficiently clearly and specifically
that any two qualified evaluators can agree on
he universe of test items that would be valid for
ests to' measure student progress toward the ob-
ective.

Variation along this subdimension actually ap-
eared in the very first two illustrations in section
I, and a review of the various illustrations in the
receding sections demonstrates that the degree
f clarity and specificity with which objectives can
se stated is quite Jarge.

" Here are some more statements of objectives
vhich are not clear and specific.

A familiarity with the basic concepts, the
processes, and the vocabulary of arithmetic.

Joint Commission of MAA and NCTM
(1940), p. 54.

The objectives of a course in plane geometry .
should be to acquaint the pupil with geometric
facts and their applications and to give him an
appreciation of postulational thinking.

Pre-Induction Courses in Mathematics (1943),
p- 123,

We wish pupils 10 develop the conscious use
of a technique of thinking.

Beatley (1935), p. 331.

An understanding of the general properties
of geometrical figures nd the relationships
among them.

Commission on Mathematics (1959), p. 11.

. the task of “soiving novel ploblems and
punles

-EMC o
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National Assessment of Educational Progre:
(1970}, p. 28.

As for the second subdimension, we have alread
pointed out that we are very poorly equipped t
measure affective variables and hence to End o]
how far a student has progressed toward a p
ticular affective objective. But even outside th
affective domain we have measurement problem
Look back at the last three illustrative objectiv
in section 1. How do we find out how far a st
dent has progressed toward any one of these? Si
ilarly, examine for verifiability the last illustrativ
objective in section 2.

As to the last subdimension under this head
ing, refer again to the first illustrative example i
this section. Ten fractions are listed and the o
jective is to be able to express each of them i
decimal and in percent form, a total of twent
separate tasks. It is easy to see how to find ou
how far a student has progressed toward this o
jective: give him these twenty tasks, and obse
how many he can do correctly.

But now let us considler this objective:

Learning column addition to six one-digi
addends and four three- and four-digit addends
Flournoy (1964), p. 10.

There are more than six trillion addition prol
lems which fall into the category specified in thi
objective. Obviously, we do not ask a student t
work each of these problems. Instead, we ch
a random sample of such problems to constitut
a test. A student’s score on such a test gives us a
estimate of his achievement with respect to th
objective. The statistical theory of such estimate:
is well known.

Next, consider each of these two objectives:

The scholar should be thoroughly trained in
nerforming correctiy and rapidly the four fun-
damental operations with integers, vulgar frac-’)

tions and decimals. .

NEA (1894), p. 105. i
. Ability to solve linear equations containin; 3
common or decimal fractions. " 4
Smith and Reeves (1927), p. 202.

In either case, the number of problems which a
student is expected to be able to solve is infinite.
There is no unique procedure for drawing a finite
random sample from an infinite universe, and
therefore there is no well defined way of estimat-
ing a student’s achievement with respect to either
of these objectives.
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Usually we avoid this difficulty by tacitly limit-
ng the physical size of allowable test items, thus
making the universe of test items finite.

The same problem arises with objectives at
higher cognitive levels. Again, tacit limitations
pn the nature of test items are employed. Though
jt is seldom done, it would be helpful if these
imitations were made explicit.
. Feasibility
This dimension refers to the extent to which
e, as teachers, are able to move students toward
particular objective. Refer again to the first
illustrative objective of the preceding section. We
now by experience that we can teach most stu-
ents, at the junior high school level, to transform
fractions into percents or decimals. Consequently,
this objective is feasible for most students.
"~ On the other hand, consider these objectives:

The student should develop study skills which
will enable him to study mathematics indepen-
dently and eflectively.

Harding (1968), p. 101.

Ideal of perfection as to logical structure,
precision of statement and of thought, losical
reasoning (as exemplified in the geometric dem-
onstration).

Oakes (1965), p. 36. ,

To discover new geometrical facts.

Breslich (1930), p. 205.

A gradual and increasing development of the
ability to manifest coherent, logical thinking in
everyday life situations.

Joint Commission of MAA and NCTM
(1940), p. 67. . :

The development of the habit and ideal of
persistence.

Brestich (1930), p. 208.

It is not at all clear that we know how to teach
our stucdlents to improve their performance with
respect to any of these objectives. Also, we have
alreacdy noted that none of the affective objectives
which have appeared in the literature have been
demonstrated to be feasible.

6. Population

The diinension of population identifies the in-
dividual or group ot individuals for which the
objective is stateda. The variation within popula-
tion may be with respect to not only age level but
also social-economic status, mental maturity, fu-
ture aspirations, mathematical background, re-
gional location, etc.

O
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In general, a set of objectives is intended for
p.uucul.u population. For example, the NE
(I894) Report was primarily for secondary educa
tion but several objectives or recommendation
were given for grammar school (6-13 years of
age). The International Commission (1911) gav
a few precise objectives for kindergarten mathe
matics but was mostly concerned with the ele
mentary schools. The UICSM's curriculum an
objectives (Beberman, 1958) stated explicitly that
their program was intended for the college bound

Population is often stipulated within the objec
tive itself. For example,

hitelligent guidance should gnarantee that
every high school pupil study mathematics ac
cording to his nced and ability.

Pre-Tuduction Courses in Mathematics (1943)
p. 185, .

Here the population addressed contains only one,
the individual.
‘1o the other extreme, many objectives are
written for a large population. For example,
Every high school pupil must be able to com-
pute with assurance and skill. .
Pire-Induction Courses in Mathematics (1943),
p. 115,

Between these two extremes lie several different
subxlivisions.
- for the mathematically less gifted pupils

in the ninth grade there is little straightforward
mathematics available beyond elementary in-
struction in arithmetic and informal geometry,
which should include guidance in the use of
formulas, equations, graphs, and right triangles:
Harvard Committee (1945), p. 163.

For some, those with little or no mathemati-
cal background, this arithmetic plus certain
esseutial topics from general mathematics such
as scale drawing, including elements of blue-
printreading, numerical trigonometry, informal
geontetry, and simple formulas and cqu:mons,
will constitute the comrse.

Pre-Induction Courses in Mmhcmnucs (1943),
p- 121

The last two examples restrict the population
by ability in mathematics. The former concerns
innate ability, whereas the latter is more con-
cerned with previous mathematics courses taken
by the students.

Onc1 last example illustrates how some objec-
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ives are restricted in population by the future
spirations of the student. :

The prospective candidate for admission to
college certainly needs instruction in both alge-
bra and demonstrative geometry.

Harvard Committee (1945), p. 167.

These examples only illustrate a few of the
rays in which population can be designated or
ubdivided. What is important is that" the desig-
ation and subdivision is very important to the
eaning of the objective.

.Form

This dimension has three valués, Behavioral,
xpressive, and Pedagogical,

Behavioralists believe that intended educational
hanges should be expressed in terms of mea-
surable student behaviors. W. James Popham de-
ribes a behavioral objective as follows:

A satisfactory instructional objective must
describe an observable behavior of the learner
or a product which is a consequence of learner
behavior.

Popham (1969), p. 35.

As an example of a behavioral objective, con-
sider the following objective:

Given a whole number between one and one
hundred, the student will identify it as a prime
or a composite number,

Instructional Objectives Exchange, grades 4-6

- (1968), p. 58.

There is some disagreement on the amount of
specificity required. Some believe that the impor-
tant outcomes of educution are rather global and
inarticulate attitudes, that concepts are developed
radually as a by product of lessons, and that the
inportant changes can rarely be observed over
short time.spans. Those holding this view might
sclect this objective: '
The major role oi mathematics in develop-
ing desirable characteristics lies in the contribu-
- tions it can make to growth in the ability in-
volved inreflective thinking or problem solving.
Progressive  Education- Association (1938),
p. 59.

However, while it is harder to construct a good
test of problem solving ability than it is to de-
velop a test on prime and composite numbers, the
second of these two objectives 1s no less behavioral
than the first. ’

o :
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. Eisner, a major proponent of expressive obje
tives, describes this type of objective as follows

An expressive objective describes an educa
tional encounter: it identifies a situation i
which children are to work, a problem witl
which they are to cope, a task in which they ar
to engage; but it does not specify what from tha
encounter, situation, problem, or task they ar
to learn.

Eisner (1969), p. 15.

An example of an expressive objective in math
ematics is:

To expose the student to these ideas (con
cepts of problem formulation and mathematica
modeling) as broadening experiences. . . . -

SMSG (1971), Chapter 4, teacher’s commen
tary, p. 48.

Pedagogical objectives state how somethin
should be taught. Usually it is clear what the stu
dent should learn, but empirical evidence tha
the method really works is very seldom provided
Here are some examples: '

Mathematics is by no means the only roa
to an appreciation of abstraction and logica
structures. But tactically these ends may be a
proached most readily through mathematics,
particularly with the young.

Harvard Committee (1945), p. 162.

A very large number of teachers would
well advised to tackle a greater variety of con
structions than they are accustomed to, and t
lay more stress on them.

M:thematical Association (1959), p. 75.

Comments on the Dimensions

A. It is clear that while these dimensions can be
delineated separately, they must be considered
together in practice. We have already noted an
interaction between population and cognitive
level. Addition of two three-digit numbers is a
compntational task for a sixth grader but requires
analysis of a second grader. Population also inter-
acts with content.

The goals:

. . . Fundamental theorem of algebra, wind:
ing number, location of roots.
Cambridge Conference (1963), p. 44,

even today would not be unreasonable for selected
high school seniors. However, despite Bruner’s
famous statement (. . . any subject can be taught
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flectively in some intellectually honest form to
ny child at any stage of development.’ Bruner
[1960], p. 33), it would be nonsense to advocate
his goal for first graders. :

Feasibility probably interacts also with popu-

ation. Abstract deductive reasoning, for example,
oes not seem to be a feasible objective for ele-
nentary school students, but it is tor many older
students. )
And, of course, there”is no point in talking
about the feasibility of an objective if we know
it cannot be verified, or even if we don’t know
that it can be verified.

B. The advocator of any specific objective for
mathematics education should expect to be asked
“why?”, The answer to such a question begins with
the word “because” but can continue in two dif-
ferent ways. One way would be along the lines
of: “achievement of this objective is a good thing
in itself.” The other would be along the lines of:
“it is a prerequisite to learning another topic’

Note that the first kind of answer expresses a
value judgment while the second makes a factual
statement. Now, when 1wo individuals differ with
respect to a particular value statement, there is
no rtional way of adjudicaiing. the matter and
we can only note that they differ. However, dif-
ferences with respect to purportedly factual state-
ments can be examined empirically.

Thus it appears that the statement of an ob-
jective is incomplete unless it is accompanied by
the statement of its purpaose, the answer as to why
the objective was selected.

Many of the sets of objectives that have been
published, and this is particularly true of some
of the sets of behavioral objectives which have
appeared recently, are seriously deficient because
they lack statements of purposes.* Inipection of
the individual objectives in these sets 1arely yields
one which is clearly intrinsically important, and
for many others it is hard to find important ob-
jectives for which they are prerequisite.

An SMSG Statenent on Objectives in
Mathematics Education

As mentioned in the introduction, the impor-
tance of the objectives of mathematics education
has recently been substantially enhanced. The

*A sccond objection to many of the presently availablc sets
of behavioral objectives is that the cognitive levels of
knowledge and computation arc heavily overrepresented,
while the levels of comprehension, application, and analysis
are i{ndly neglected.

ERIC | ,
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SMSG Advisory Board hopes that those statin
objectives and also those who use statements offf
objectives will keep the lollowing principles in

mind.

L. Statements of objectives should be hortatory.
They should be taken seriously by teachers,
curriculum workers, and textbook writers as
important and realistic guidelines. They
should not be expressions of wishiul think-

ing.
On the other hand, statements of objectives
should be taken as floors, not ceilings. If a
teacher or a school can go beyond stated
objectives, so much the better.

111 If the statement of 2 particular objective is
to be taken seriously, then the purpose of the
objective has to be made clear.. Further, a
serious, relevant objective must be so clearly
characterized as such as to be easily distin-
guishable from a personal whim.

IV. If statements objectives are to be taken se-

* riously, then the objectives must be clearly
verifiable and feasible. It is not enough to
know that an objective has not been shown
to be infeasible. Before it should be advo-
cated, it should have been positively shown
to be feasible (and verifiable).

V. To be consonant with the above, we believe
that all statements of mathematics educa-
tional ol)]ccuvcs should be put in terms of
student behavior. {The one exception is that
we advocate a particular pedagogical objec-
tive:

e

Teach understanding of @ mathematical
process before developing skill in the process.

We believe there is enough empirical evi-
dence in favor of this to make it a realistic
objective.]

Also, 10 be in conformance with point 1V,
we advocate at present no affective objec-
tives. There is no evidence available to show
that attitudes toward mathematics can be
- manipulated, so such objectives are not, at

present, feasible.

VII. None of the above should be taken as sug
gesting that we ignore goals which are, at
the moment, not {easible or not veriftable.
Indeed, such goals indicate the most {mpor-
tant areas in which to concentrate our fu-
(O " research efforts.
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SECTION 11

MINIMUM GOALS FOR
MATHFMATICS EDUCATION

The School Mathematics Stud. Group recently
completed a new mathematics cunriculum, Sec-
ondary School Mathematics, for junior high
school students. A full description of this cur-
riculum can be found in SMSG Newsletter No. 36.

At its final meeting, in April 1972, the SMSG
Advisory Board reviewed and approved this new
curriculum and decided that one aspect of it was
so important that it should be specifically called
to the attention of the mathematical community
.in an SMSG Newsletter.

Secondary School Mathematics was designed to
inclnde those mathematical concepts, and only
those, which all citizens should know in order to
function eflectively in our society. A list of these
concepts is therefore SMSG’s statement of the
‘minimal goals of mathematics education. This
section of this Newsletter provides a brief sum-
mary of these minimal goals. o

The writing team which produced this new
curriculum was asked 1o provide, for each chapter,
reasons for including the chapter, or, in other
words, an explanation of ho>v the concepts in the
chapter could contribute to elfective functioning
in our society. In response, the writers provided,
for each chiapter, one or more paragraphs listing
the objectives of the chapter and others stating
the purpose of the chapter.

These paragraphs, reproduced in what follows,

provide our brief summary of the minimal goals
of mathematics. Before turning to them, however,
some comments {are necessary. )
_ While the writers used the word “‘objectives;" it
was not at all in the sense in which the word is
used in Section I of this Newsletter. The analysis
of objectives in Section I was carried out after the
writers had finished their work. From the point of
view of that analysis, the writers’ “objectives”
could well be replaced by “goals.’

Nevertheless, some aspects of the analysis can
be applied 1o the writers’ statements. '

It has already been mentioned how the con-
tent of Secondary School Mathematics was se- .
lected. The writers’ statements, however, are much
too brief to bz able to specify in any detail the
emphasis ani* depth of coverage given to any par-
ticular concept. Such information can only be ob- :
tained from inspection of the actual text materials.
E l{[lc end ol the teacher's commentary for each
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hapter is a set of illustrative test items. Inspection
[ these will show that the writers expected stu-
ents to be able to treat most mathematical con- -
epts in the chapter at all cognitive levels. These
est items also demonstrate that the writers’ goals
re verifiable.

It is interesting to note that the writers did not
ist affective subjectives.
As reported in Newsletter No. 36, Secondary
chool Mathematics underwent sub.iantial pilot
esting and this curriculum is unquestionably
easible, in its regular version for average and
bove average students, and in its special edmon
or less able students.

Some of the writers’ objectives are stated in
erms of student behaviors, but a considerable
mount of translation of the writers’ objectives
nto behavioral form would be needed before any
pirical evaluation either of the curriculum or
f teachers using it could be done. '
Fmally, when the writers' statements were re-
iewed by the Advisory Board, some comments on
pecific chapters were made and are included in
hat follows. A few more general comments are
blaced at the end.

SUMMARY STATEMENTS OF
THE GOALS OF
SECONDARY SCHOOL MATHEMATICS

Chapter 1-STRUCTURING SPACE
Purpose

This introductory chapter contains several fun-
damental ideas that are essential for the further
study of mathematics. Specifically, the ground-
work is laid for later chiapters on geometry. The
idea of the coordinate line and coordinate plane
will be encountered tlnoughout the course. In
addition, the “structing of space’ provndes*a basic
example of abstracting a mathematical model
from the physical world. The importance of this
latter idea is a continuing theme.

Objectives

Sections 1 through 8: The smdent should un-
derstand that geometry is an ideal model of cer-
tain aspects of the physical world; a full appre-
ciation of this is quite difficult. By exphcnt defi-
nitions and characterization by (Fropertles, we try
to assure that various people’s ideas (of plane, for
instance) are in essential agreement. These sec-
tions are largely involved with definitions; the .
mldPnt should know them and be able to apply
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them at least to the analysis of a given figure an
to making a correct drawing of a figure havin
given properties.

Sections 9 through 12: The important point i
that by the coordinatization, every point i
named by a number pair and every number pai
names a point. The ability to name given point
by their coordinates and to locate the point ha
ing given coordinates is developed through e
tensive exercises and is the essential “skill?

Comuments )

Additional objectives to be included:
Knowledge of geometric facts.
Applying these geometric facts to “real world’

problems.

Learn to visualize 3-dimensional representation
learn to communicate ideas with regard to spac

-and be able to interpret geometric ideas wit
physical world.

It is suggested that some statement might b
made to the effect that problem-solving still enter
in everyone's needs and that problems requirin
geometric sense (measurement problems, coordi
nate systems, angles, etc.) are in abundance in a
plication.

Chapter 2-FUNCTIONS
Purjose

The function concept is certainly one of th
most significant ideas in mathematics. This firs
exposure to functions is intended to be gentle.
There are many examples of functions and of
various ways that functions may be represented
The student is not expected to master the con
cept. As he progresses through the sequence th
function idea will recur in almost every chapter
Since physical situations often lead to function
and graphs, we pursue the idea of mathematical
modleling. The use of the terms input and outpu
of a function serves as an introduction to Chapte
3. :

. Objectives
The stucent should be familiar with the nota-
tion, language, and various means of representin,
functions. In particular, he should understand
‘that with each input corresponds exactly one out-
put. -

The student should be able to recognize simple
functions in various forms. For reasonably simple
functions, he should be able to find the output
given the input.

O
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Comment

Objectives, second paragraph, first sentence:
Students should be able to recognize simple func-
tions in various forms such as, tables, equations,
diagrams, statements and graphs.

Chapter 3—INFORMAL ALGORITHMS AND
FLOW CHARTS

Purpose

Algorithms are important in almost every
branch of mathematics. In developing an algo-
rithm we must construct a detailed step-by-step
plan. Flow charting offers excellent insight into
the nature of algorithms and provides an intro-
duction to a later chapter on computers and pro-
gramming. Even divorced from its use with com-
puters, the material on flow charts is valuable in
itself. Flow charts are included wherever feasible
throughout the course. The particular example of
the division algorithm for integers is exploited in
Chapter 5 (Number Theory). .

Cbjectives

The student should gain some familiarity with
the concept and use of flow charts and [unctions
of various boxes in a flow chart. He should under-
stand that the processes used to find solutions of
problems are often step-by-step procedures that
we call algorithms. These procedures are par-
ticularly useful in work with computers. The stu-
dent should develop the skills necessary to express
simple mathematical algorithms in flow chart
form.

Chapter 4—PROBLEM FORMULATION
Purpose

The primary goal of the chapter is to examine
a bit more closely the topic of mathematical mod-
-eling. At the heart of applications of mathematics
is the process of finding an appropriate mathe-
matical model of a real world situation, In fact
this is often extremely difficult. We strive, in this
chapter, to stimulate the student to realize that
real world problems do not always resemble text-
book problems. Chapter 4 ‘is exploratory. No
specific mathematical ideas are developed. Prob-
lem formulation is stressed here, not problem
solving.
Objectives e .

We intend this chapter to be a soft-sell intro-

duction to the concepts of problem formulation
‘ nnr':‘{ml.hematical modeling. We want the student
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to be exposed to these ideas as broadening ex-
periences and for this reason have not made de-
mands on his competency. In presentation of this
chapter, we encourage an informal approach with
. a lot of student participation in open-ended dis-
cussions. The stiident may find this format un-
familiar and may need extensive guidance at the
start with regard to how to approach the task of
problem formulation. We inchide possible direc-
tions along which he might be steered, but we
hope that this “guidance” would not so structure
his thinking that he finds it necessary to fit his
thinking into a mold. In other words, we appre-
ciate that the student has imagination and do not
wish to stifle it. For this reason, the “solntions”
to the exercises consist only of snggested solntions
and should not be considered to be irrefutable,

In order to tip the scale toward attaining these
objectives, we provide more illustrative examples
and exercises than one might uvse for a week’s
discussions. We hope that by doing so, the teacher
can pick and choose examples that are likely to
be better-received according to the interests of the
particular class.

Owr aim is to encourage open-endedness and
creativity as well as an enthusiastic attitude to-
ward the ideas of problem formulation, ideas
which in all likelihood, heretolore, sire unfamiliar
to the student. We have included no suggested test
itens for this chapter. In fact, to promote the ac-
quisition of this attitude toward problems, we ad-
vocate a relaxed classroom atinosphere and we fur-
ther advocate that NO TEST be.administered on
this chapter!

Comments

_ Stdents are given asituation and then they are
40 answer the question, “What are some mathe-
matical problems coming out of the sitnation?”

Chapter 5-NUMBER THEORY
Purposc

Students have had a good deal of experience
with whole numbers. This chapter reviews some
familiar concepts and develops. scme extremely
important ideas including the statement of the
Fundamental Theorem of Arithmetic. Other con-
cepts considered ave those of the greatest common
divisor and the least common multiple. Although
these number theoretic results are interesting in
themselves, the primary motive in presenting
them is because they are necessary. tools in the
traneneet of rational numbers, real numbers,
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pelynomials, and factoring. The chapter contains
the first proof; includes proof that there is no
largest prime. The square theorem will be needed
in Chapter 15. A summary of the whole number
properties is included. The structure of the system
of integers follows in Chapter 6.

Objectives

By the end of the chapter, the student should
understand the division algorithm and the con-
cept of divisibility. He should know the meaning
of primes, how to find some primes, and how to
write a composite number as a product of primes.

Comment

We saw no test items for wnderstanding the
division algorithm.

Chapter 6—~THE INTEGERS
Purpose

This chapter is really preliminary to Chapter 7.
Rather than combine the problems of negative
numbers with the manipulations of rationals, the
negative integers are introduced here. The exten-
sion of the number line, the order relation, addi-

tion, subtraction, and multiplication using nega-

tive numbers are illustrated using negative in-
tegers. The important structural difference be-
tween the system of whole numbers and the system
of integers may be summarized by the statement:
“If a and b are any integers, then there is exactly
one integer x such that a 4+ x = b’ The com-
parable statement for whole numbers is false.

Objectives
The system of integers, in itself, is not particu-
arly interesting nor important for the student.
ur goal is to separate the problems of manipulat-
ng "negative” numbers from the problems of
anipulating vational numbers (Chapter 7). Once
e student has learned, for example, that

(—2) (%) = ~—18
can handle

(-%) ()
first writing

%) D=-H
then he can concentrate on the problem of

tiplying the positive rationals —3;— and —2—
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Comments

At end of objectives paragraph, add: “Given
any two integers, the student can find the sum,
difference, product, and, if it exists, the quotient’

The board disagrees with the first sentence in
the Objectives paragraph.

The topic of absolute value provides a new way
of illustrating the concept of function.

Chapter 7-THE RATIONAL NUMBERS
Purpose :

It is important that the student acquire skill
in handling rational numbers. In this chapter the
techniques for arithmetic operations with rational
numbers are developed. Further, we wish to lay the
foundations for later chapters. In Chapter 9 we
shall solve equations of the form ax 4 b = 0 and
rational numbers are needed. In Chapter 15, the
student learns that although the rational numbers
are densc they are not sufficient to “fill up” the
number line nor to solve such equations as
x*—2=0.

Objectives

A first objective is to review the ordinary arith-
metic of the nonnegative rationals. The usual
rules for addition and multiplication are ex-
plained. Secondly, we wish the student to carry
over his knowledge of manipulation of integers
(positive, negative, and zero) in order to apply
them to the rational numbers. Finally, we wish
. the student to recognize two fundamental differ-
ences betwen the structure of the rational num-
bers and the structure of the integers. Most im-
portant is the existence of the multiplicative in-
verse (reciprocal) of a non-zero rational. In addi-
tion, the rational numbers are dense; this prop-
erty is not shared by the integers,

Comment

Add to. objectives: to recall skills with non-
negative rationals and to extend them to all
rationals.

Chapter 8—CONGRUENCE
Purpose

The notion of congruence (of plane figures) is
necessary in order for us to pursue the study of
geometry which was begun in Chapter 1 and is
continued in several ef the later chapters. Con-
gruence is also used as a basis for measurement
(Chapter 12). Apart from its relation to other
chapters, Chapter 8 is intportant for other reasons.
Tt~ ¢2nt is given some experience with proofs.
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“Further, there are many practical applications of
congruence. :

Objectives

It is anticipated that the student will develop
an understanding of the general nature of con-
gruence. In particular, the student should be able
to recoguize when SAS, ASA, §SS situations occur
for triangles and be able to draw correct conclu-
stons.

Much of the geometric vocabulary introduced
here is new. It will be reviewed and reinforced in
subsequent chapters. For example, the subject of
perpendicularity is taken up i more detail in

_Chapter 13. The student should be able to use the
vocabulary, He should recognize, say, a quadri-
lateral, without necessarily being able to give a
formal definition.

This is the student’s first exposure to geometric
proof. Obwiously complete mastery of the nature
ol prool is not expected. It is sufficient that the
=tpdent understand the proofs of the isosceles tri-
imglc theorems, More proofs will be encountered

ater.

Comrmenis .

The last sentence of the first paragraph, “Fur-
ther there are many practical applications of con-
gruence’ really should lead the paragraph.

The kind of proof relerred to in the statement
should be described. Perhaps, “. . . using logical |
reasoning to establish facts (relationships) in |
geometry,...” :

Change “geometric proof’’ to “geometric rea-
soring” in first sentence of last paragraph.

Chapter 9-EQUATIONS AND
INEQUALITIES

Purpose

This chapter presents a systematic development
of methods for solving some simple first degree
equations and inequalities in one variable. It is
not intended here to develop complete mastery
of the process of finding solution sets of equations
and inequalities, This topic will be spiraled con-
sistently throughout the remainder of the cur-

“riculum, This chapter also provides an analysis
“of how these equations and inequalities mdy be
formulated as models of problem situations.

Objectives
The central objcctives of this chapter are -

(1) to trauslate English phrases into mathe-
, matical expressions and to develop equa-
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tions as models of certain problem situa-
tions,

{2) to solve equations of the form ax + b =c
and ax 4+ b = cx 4 d using the addition
and multiplication properties of equality

. and the field properties of the rationals,

(8) to use a graphical approach in solving these
equations,

(4) to develop inequalities as models of certain
problem situations,

(3) to solve inequalities in a way similar to
solving equations,

(6) to review properties of integers and ration-
als and to increase computational skill in
their use,

Chapter 10—-DECIMAL REPRESENTATION
FOR RATIONAL NUMBERS

Purpose

In this chapter we revisit the rational numbers.
In Chapter 7 (The Rational Numbers), the em-
phasis was on extending the number system and
on the operations with rational numbers ex-
pressed as fractions. Here we consider the rational
numbers as rvatios, as pevcents, and as repeating
{or terminating) decimals. Rounding off and com-
puting with rational numbers expressed as deci-
mals is reviewed and explained in the last section.
These topics will be used frequently in later chap-
ters, including Chapter 11 (Probability) and Chap-
ter 12 (Measurement)., An example is given of an
infinite decimal that does not represent a rational
number. This idea will be extended in Chapter
I5 (The Real Numbers).

Objectives g

After studying this chapter, students should be
able to express a ratio as a rational number, ex-
press simple fractions as percents, write a decimal
in expanded notation, find the decimal represen-
tation of a rational number and the simplest frac-
tional name of a terminating or repeating deci-
mal, and round off and compute with decimals. -
He should know that there are infinite decimals
which are not rational numbers. :

" Comment
A realization that ratios are useful should be
included among the objectives.
Chapter 1 l—-PROBABILITY
Purpose
" @ nderstanding of probability and statis-

ERIC

S



tics is essential for the educated citizen in modern
society. This chapter introduces some fundamen-
tal ideas about prebability. Probability theory is
a requisite for the techniques of statistical analysis
and statistical inference that play so large a role
in industry, government, economics, social science
and all branches of physical and biological sci-
ence. In Chapter 24, some clementary statistical
“analysis is presented. Some basic tools of statistical.
inference are developed in Chapter 28, using the
ideas of Chapters 11 and 24,

Objectives

We hope to leave with the student an awareness
that many situations or experiments lead to results
that are uncertain. In this introduction to proba-
hiliry we attempt to quantify the degree of un-
certainty for less complex situations. This quan-
tification is accomplished by assigning real num-
bers from 0 to | to the outcomes.

The stndent should be able to use most of the
vocabulary introduced in the chapter. It is not
expected that hie would be able to give formal
definitions. Uncertainty, equally likely, fair game,
outcome, event, probability, and prebability func-
tion are all terms the student should be able to
use readily. For clear-cut situations, he should be
able to describe a ser of outcomes, assign proba-
bifities. and to find the probability of A U B, and
A N B where A and B are subsets of the set of
outcomes.

Formal definitions are necessary for an under-
standing of: mutually exclusive events, comple-
mentary cvents, and independent events.

Chapter 12-MEASUREMENT
Purpose

The great majority of applications of mathe-
matics, whether arithmetical, algebraic, geometric,
statistical, or analytical are rooted on the idea of
measuremcent, Historically, of course, mathematics
began with need to measure and to record mea-
|surements of various kinds. In this chapter, we
develop basic ideas of the measurement of length
and of angles, based on the notion of congruence
from Chapter 8. We deal both with theoretical
onsiderations and properties of measures as well
s with the practical problems of obtaining, re-
porting, and interpreting measurements of physi-
al objects. These ideas will be used in Chapter 14
Wimilarity) and clsewhere in the sequence. In
hapter 16, we shall develop measures of area and
lume and introduce the idea of indirect mea-

Q ent. ‘
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Objectives

The student should understand that any seg-
ment can be used as a nnit segment. He should
be familiar with the standard units of length in
the British-and metric systems and be able to con-
vert from any unit to any other if he is given the
conversion function. He should not be expected
to memorize the conversion functions.

He should know and be able to use the formulas
for calculating the perimeter of a polygon and the
circumference of a circle.

He should understand the definition of a degree
and the terms “acnte angle;” “right angle;’ and
“obtuse angle” although he may not be able to
define them carefully. He should know that the
sum of the measure in degrees of the angles of
any triangle is 180.

Most importantly he should understand that
physical measurements are approximate and have
some nnderstanding of the reason for giving the
precision of a measurement. He should under-
stand how to use a protractor to measure angles
in degrees. '

Comment

Include the objective of being able to convert
within a particular system from one measurement
to another; for example, a particular measurement
from feet (o inihes, etc.

Chapter 13—PERPENDICULARS
AND PARALLELS (1)
Purpose

The theory of perpendiculars and parallels is
not only hasic for the study of Euclidean geometry,
but in fact, most practical applications of geom-
etry involve this theory. In particular, important
results concerning rectangles and parallelograms
are devclol)cd in this chapter. From the theoretical
point of view, work on parallels and perpendicu-
lars offers more practice for the student in under-
standing and designing proofs. Finally, the theo-
rems of this chapter are essential for further geo-
metric study such as that presented in Chapters
14 and 17.

Objectives .

The student should understand the content and
some consequences of the theorems listed in the
chapter summary although he may not be able to
state each théorem: precisely. In particular, he
should understand several ways of deciding if two
I @ parallel, be able to identify alternate in-
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terior and corresponding angles, be able to define
“rectangle!’ “rhombus;’ and “‘parallelogram.’ and
know properties of and relationships between
these quadrilaterals. He should be able to con-
struct parallel and perpendicular lines, a rec
_tangle, a square, a rhombus (from Chapter 8), and
a parallelogram. He should learn more about
proving theorems, be able to supply reasons or
statements in-proofs, and be able to construct a
simple proof when given the method to follow.

He should be aware that the theorem that the
sum of the degree measures of the angles of any
triangle is 180 depends upon the Parallel Postu-
late and should be able to use this theorem. He
should be able to follow the use of parallels in
the Eratosthenes derivation of the earth’s circum-
ference. The student should not be expected to
produce original proofs (unless they are very
simple and straightforward) or to write precise
statements of complicated theorems.

Comment

Penultimate sentence, first paragraph of Ob-
jectives: . . . and a parallelogram, with possibly a
variety of tools.” Ultimate sentence: “. . . supply
reasons or statements in geometric reasoning (or
arguments).’

Chapter 14-SIMILARITY
Purpose

Most students have a strong intuitive recogni-
tion that many objects appear to have the “same
shape.’ The purpose of this chapter is to examine
the mathematical basis for this property of “same
shapeness.’ Specifically we reduce it to the con-
gruence of corresponding angles, discussed in
Chapter 8 (Congruence), and the equality of ra-
tios of lengths of corresponding line segments.
The measurement of length and of angles was de-
veloped in Chupter 12 (Measurement). The chap-
ter draws on what the student has Jearned ahout
parallel lines and transversals in Chapter 13, An
attempt has been made to keep in the foreground
some of the many applications of similarity; it is
the basis of practically all surveying. Use is made
of similarity to obtain a particularly easy proof of
the Pythagorean Theorem. An introduction to
trigonometric functions at the end of the chapter
ollows naturally from the study of similarity.

bjectives

By the end of the chapter, the student should
familiar with the conditions for similarity of
iangles. For example, he should recognize that
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two triangles are similar if each has a 50° angle
and a 75° angle. It is expecied that he should be
able to solve simple probleins involving similar
triangles. He should understand the statement of
the Pythagorean Theorem and know how (o ap-
ply it to problems involving right triangles, such
as finding the length of one side of a right triangle
when the lengths of the other two sides are known.
As for the three trigonometric functions. the stu-
dent should remember how they are defined in
terms of adjacent side. opposite side, and hypote-
nuse, and be able to use these functions (with help
of the table of values) to solve problems involving
right trianzles. -

Chapter 15-THE REAL NUMBERS
Purpose

From the time of the Pythagoreans to the pres-
ent day, no topic in mathematics has played such
an important role as the understanding of the real
number system. The concepts involved are difficult
and challenging. From Chapters 7, 10, and 12, we
recall that there are points on the number linz
that cannot be identified with rational nunbers.
In this chapter, we develop the idea that we may
“complete™ the number line by introducing irra-
tional numbers. Many irrational numbers arise
from geometric considerations such as the length
of the diagonal of the unit square. Therefore, we
build on the material of the earlier chapters on
geometry. The qfféstion of rational approxima-
tions is discussed, with emphasis on square roots.

Objectives

An objective of this chapter is to “complete”
the numbers on the number line by introducing
the idea of irrational numbers. Geometric lengths
exist as real “lengths” even though the set of ra-
tional numbers is not adequate to specify the
exact lengths of many segments. The concepts of
length and distance naturally lead to square roots
and we include as an objective some facility in
operating with square roots, manipulating radi-
_cals, and obtaining rational approximations.
Other objectives include better understanding of
the structure of the number systems through the
extensions from the natural numbers to the real
numbers.

The following is a suggestion for further read-
ing on the subject for teachers and students. These
are volumes in the series of The New Mathemati-
¢ Yy, SMSG: '
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Numbers: Rational and Irrational by lvan
Niven ‘
The Lore of Large Numbers by Philip Davis

Uses of Infinity by Leo Zippin

Chapter 16—~SECOND LOGK AT
MEASUREMENT

Purpose

This chapter continues the study of measure-
ment begun in Chapter 12, It also relies on the
discussio: of congruence in Chapter 8, decimal -
representation in Chapter 10, properties of rec-
tangles in Chapter 13, the Pythagorean Theorem
in Chapter 14, and computation with real num-
bers in Chapter 15, Many of the formulas for area
and volume are developed by the students i exer-
cises. The discussion of precision in Chapter 12
is extended to computation with measurements
(approximate numbers) and the hazards involvesd.
Other kinds of direct measurement and some ex-
amples of indirect measurements that students
will encouuter in such courses as science and shop
are introduced.

Objectives

The student should know and be able to use the
formulas for the area of a rectangle, triangle, par-
alielogram, trapezoid, and circle. He should un-
derstand and be able to use the formulas for the
area of a rhombus (in terms of its diagonals), a
ring, and a sector of a circle if he is given the for-
mula or is reminded of its derivation. He should
be able to derive similar formulas if they are
presented to him in a step-by-step approach.

He should know and be able to use the for-
mulas for the volume of a box and a sphere. He
hould know that the volume of many solids,
ncluding triangular prisms and cylinders, is the
roduct of the area of the base and the height of
e solid. He should be familiar with standard
nits of arca and volume, He should be able to

se the definitions of surface area of each solid

it should not be expected to memorize the for-
ulas. -

He should be able to make generalizations
out hcw area or volume changes when the .
ear dimensions are doubled, tripled, or halved.
should be aware that error can be compounded
en he computes with numbers that are ap-
ximations. He should understand that there
other kinds of measurements (indirect) which -

nat have the properties that length, area, and
me do.

:



Most importantly, this chapter should contrib-
ute to his understanding of mathematical deri-
vations and of how mathematics is applied to the
real world.

Comments :

Additional objective: Understanding of units
in the sense that the particular kind of unit used
for measurements is important; that is, for in-
stance, square. inches are used for areas expressed
in inches; that conversions may be made, but
inches are not mixed up with feet in the compu-
tations. -

Second sentence in fi. st paragraph, Objectives,
suggest changing to: He should understand and be
able to apply these formulas to other areas con-
structed from other basic areas.

Chapter 17-PERPENDICULARS AND
PARALLELS (1I) ‘
Purpose

A major purpose of this chapter is to derive
methods of arriving at conjectures. o recognize
that conjectures require proof, and to prove some
of them. The methods of arriving zt conjectures
include paper folding and asking whether theo-
rems about parallel and perpendicularx lines in a
plane can ‘be generalized to space. Another pur-
pose of the-last three sections is to develop the
student’s ability to visualize 3-dimensional figures
and relations in space. This chapter builds on and
extends the geometry developed in Chapters 1,
8, and 13. Chapters 13 and 17 together contain
the usual thesrems on parallels and perpendicu-
lars from Euclidean geometry which have many
important applications in the real world.
Objectives

The student should understand the meaning of
such terms as “altitude;’ “angle bisector,’ “perpen-
dicular bisector,’ “median.” “tangent to a circle;’
“dihedral angle;’ “plane angle of a dihedral angle;’

.and “mutually perpendicular planes:’ He should
be able to construct by paper folding the various
lines associated with a triangle, such as the me-
dians, and see how compass and straightedge con-
structions are related to paper folding “consiruc-
tions.’ He should be able to construct a tangent
to a circle at a point of tangency or from an ex-
ternal point and to construct a rectangle having a
given side and a given diagonal (provided the
diagonal is longer than the side). He should be
able to prove simple theoremsabout medians, etc.,
of a triangle, use the hypotenuse-leg theorem, un-
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derstand and explain the tangent constructions,
and know that any angle inscribed in a semicircle
is a right angle. He should be able to visualize
such figures as parallel, skew, and perpendicular
lines in space, parallel and perpencﬁﬁular planes,
a line perpendicular to or parallel to a plane, and
the set of points equidistant from the end-points
of a line segment in space. He should be able to
think about whether a theorem in 2-dimensional
space can be generalized to a theorem in §-dimen-
stonal space.

Chapter 18—COORDINATE GEOMETRY
Purpose :
" This chapter brings together the previous de-
velopment of geometry, of functions, and the alge-
braic development of number systems, and lays
the foundation for the study of a mathematical -
system called analytical geometry. Therefore, this
chapter is a key chapter in the grade 7 through .
grade 9 sequence. .
The purposes of this chapter are
—(h—to~introduce—the—studentsto—the way in
which certain geometric ideas may be for-
mulated and expressed algebraically; .
(2) to indicate the power of these algebraic for-
{r(;ulations in analyzing some mathematical
ideas. :

The following background, developed in earlier
chapters, is assumed:
(1) familiarity with coordinates of points on a
"~ line and coordinates of points in a plane
and how to plot them; . :
(2) some understanding of the function con-
cept; :
"(8) ability to graph linear functions; .°
(1) understanding of perpendicularity and par-
allelism, and of definitions and properties
of certain geometric figures; ' '
(5) ability to transform equations from one .
form to another. :
Objectives
The student should be able to :
{I) use meaningfully the distance and midpoint

forniulas in I-, 2-, and 2-dimensional co-

ordinate systems, . :

“"(2) describe algebraically, using set builder no-
tation, certain geometric figures in each of

. the coordinate systems, and conversely, to
describe geometrically the solution sets of
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points of certain equations, :

(3) determine slopes of lines and to relate slope
to parallel and perpendicular lines,

(4) develop coordinate proofs of certain proper-
ties i some geometric figures.

Chapter 19-PROBLEM SOLVING

 Purpase

All of mathematics is concerned with problem’
solving. Some problems are theoretical and many
are “practical’” Problems of various types occur,
obviously, throughout secondary school mathe-
matics. In cach chapter, we have been concerned
with specific techniques developed in the chapter.
There are, however, certain general strategies and
methods that are useful in all types of problems.
The major purposes of Chapter 19 are to direct
the student’s attention to some of tiiese strategies

. and techniques. The formulation of a mathemati-

cal model for a given “real” problem, the analysis

- of this madel, and the interpretation of the analy-

—sis-in-terms-of_the-original_problem are stresse

| ‘Purpose :

Hopefully, the practice provided by the.examples

_and exercises of this chapter will be reinforced

throughout the student's pursuit of his mathe:
matical studies. ' R

-Objectives ' : Lo :

(a) To provide the student with a variety of

_ strategies for problem siving. -

“(b) To develop some flexibility in the student’s

approach to problem solving. N

(c) To develop techniques for using geometric’

. representations as a way of developing new

information about a given situation. :

(d) To develop some skill in using a tabular ar-

"-rangement, of given and derived informa-:

tion. to help solve problems. N

(¢) To develop, for the student, a better under-

standing of a problem by teaching him.to

. make numerical estimates and testing them.

- in the actual problem. i

Chapter-20—SOLUTION SETS OF
MATHEMATICAL SENTENCES

If there is one single skill which is the most im-.

--portant for the applications of mathematics, it.is;

the ability to solve simple algebraic equations .
(and inequalities). This ability is so fundamental.
that it occurs in almost every chapter of Secondary:
Srhoal Mathematics. In Chapter 9, we began the

“ERIC o
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formal development of techniques of finding so-
lution sets. Chapter 20 reviews and extends these
techniques. The stress is on the idea of deriving,
from a given open sentence, a chain of equivaient
sentences using the properties of the real nuimber
system. The final sentence in the chain should be
one whose solution set is obvious. Incorporated
in this chapter is some practice on simple manipu-
lation with polynomials and rational fractions
(although these terms are not used). While the
emphasis is o linear equations and inequalities,
some work on quadratic polynoniials lays the
foundation for Chapter 23 (Quadratic Functions).
In addition, the skills developed in Chapter 20

are, of course. fundamental for Chapter 25 (Sys-
tems of Sentences in Two Variables),

Objectives

We are concerned with equations and inequali-
ties which, after simplification, involve only the
first power of a single variable. The student
shonld be able to solve such equations and in-
equalities efficiently and_accurately.-It-is-also-ex=
‘pected that the student will be able to handie cer-
tain- types of factoring. He should be able to solve’
equations which are written as a product of linear
factors equal to 0.

Additionally, the suudent will gain experience
with “translating” verbal problems into mathe-

matical language and with solving the resulting
sentences.

Comment

In the first sentence ol the Objectives statement,

“simplification” should he replaced by "some
analysis!’

Chapter ZI1-RIGID MOTIONS AND.
VECTORS :

Purpose

Euclidean geometry is, in essence, the study of
the properties of figures which are preserved un-
der a certain set of wansformations. These trans-
formations are those which are discussed in this
chapter—translations, rotations, angd reflections.
:Thus, Cliupter 21 is of primary importance for an
understanding of Euclidean geometry. In Chapter
8 (Congruence), the student had experience in
ising a wacing sheet. The process of moving. a
acing sheet from one position to another sug- .
ests the general idea of a rigid motion. We now
evelop the idea. more carefully. The important
otion of symmetry rises from considering reflec-

ons. Coordinate geometry. (Chapter 18) is used -
Q , : :

-
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to express certain rigid motions in terms of a
“change of coordinates.” This work is exploited
in Chapter 23 (Quadratic Functions). Transla-
tions are representable by vectors, so a brief in-
troduction to two-dimensional vectors is pre-
sented. Applications are made to some of the
usual problems involving navigation, equilibrium
of forces. as well as to geometric proofs.

Objectives

The important items in this chapter are much
more the ideas than any paruculm operational
skills.

(a) Undcrs'landings expected

The meaning of a rigid motion, in particular
of translation, reﬂectlon, and rotation.

The meaning of symmetry and axis of sym-
metry.

The composition of two rigid motions.

That usually the composition of twn rigid mo-
" tions depends on the order in which they are

taken

That for two translations the composition does
not depend on the order."

That a wanslation can be described by an ar-
row.

" That a reflection is determined by its axis,
That the coordinate plane can often be used
to.describe rigid motions.

The association of vectors in a plane with
translations,
The meaning of a vector sum.

(b) Performance expected
If a rigid motion is suitably described, to ﬁnd
the i image of a given figure under this motion.
For a given figure to decide if a given line is
an axis of symmetry.
To find all axes of symmetry for a snmple
figure.

In simple cases. given two congruent figures, to
describe explicitly a sequence of one or more
translations, reflections, and rotations mappmg
one figure onto the other.

Given a point in the coordinate place and its
image under a translation, to find the image
of any other point. Given a point in_the co-
ordinate plane, to find its image under reflec-
tion in the X-axis or in the Y-axis. ;

To solve simple problems mvolvmg velocities
:md forces makmg use of vector methods.
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Use vectors to prove certain geometric theo-
rems, -

Chapter 22—COMPUTERS AND
PROGRAMMING
Purpose

There is no need to stress the increasing im- ‘
portance of computers in modern society. Buiid-
ing heavily on the flow charting work of Chapter
3, we introduce the student to the elements of a
digital computer, an assembly language, and to
the basic language. Use is made of algorithms de-
veloped in earlier chapters to provide illustrative
material. The chapter should provide a minimal
#nderstanding of the capacities and limitations
of computers. Students who wish to learn more
about computers and computer language should
find this chapter a usefl{imroduction to pro-

gramming. .
Objectives \\

‘Students should gain a better understanding

of-hawtomputers-work and the Tole of program-
mers in making computers work by studying thi:
chapter. If they have the opportunity to run some
of their programs, they will gain much greater
insight into the challenges of programming. By
analyzing how a computer evaluates expressions,
students learn more-about mathematical symbo-
lism and algorithms. Such algorizhms as “divide -
and average” and the solution of the general lin-
ear equation in one variable should become more
meaningful. Programming may motivate students
to continue studying mathematics.

Chapter 23—QUADRATIC FUNCTIONS
Purpose : :

“This chapter provides a systematic analysis of
quadratic functions and a formalization of meth-
ods of solving quadratic equations. Extensive use
is made of previously studied concepts. In par-
ticular, we build upon the study of linear func-
tions, l:lp()l’l coordinate geometry and upon the
early ideas about finding the solution sets of
mathematical sentences. The skills developed in
this chapter are useful in the later study of ex-
ponential and logarithmic functions (Chapter 26). -

Objectives .

" The student should be able to :

~."(a) identify the essential characteristics of the
.. -graph of a quadratic function when the
. 1fun;:tion is expressed in standard form;

4a.




(b) solve quadratic equations by the method of
completing the square;

(c) state the necessary restrictions on the vari-
able in equations involving square roots,
absolute values, and rational expressions
which lead to quadratic equations, and to
solve these equations.

Comment )
The Board is not convinced that everyone needs
this much exposure to quadratic functions.

Chapter 24—-STATISTICS
Purpose

The increasing reliance on statistical methods
in the decision making process in many branches
of Liuman activity makes it essential that the edu-
cated citizen have some familiarity with statisticall
techniques. In this ch:pter we attempt to presen:g
some elementary ideas about organizing numerical
data and of reporting summary descriptions of th

—data-We-concentrate_on_the_use_of_the. mean_and
the standard deviation as two numbers which
summarize information about a collection of-nu-
merical data.

Statistical methods are most often used to reach
decisions or to make predictions. Such decision
and predictions involve probabilistic considera-
tions. In Chapter 28 we shaii bring together the
methods of Chapter 24 and the probability theory,

" of Chapter 11, . -

Objectives

We expect the studént to understand how to
construct and understand simple tables and
graphs. In a similar way, he should understand
that the mean and standard deviation are useful
in reporting a “summary” of information about
a distribution. The level of expected competency
in calculation is shown by the nature of the exer-
cises. The material on the use of the normal curve
(Section 24-7) is greliminary. It will be reviewed
and reemphasized in Chapter 28. -

Chapter 25—SYSTEMS OF SENTENCES
IN TWO VARIABLES )

Purpose .
All the machinery of problem formulation, con-
struction of mathematical models, solution of
equations and inequalities, and coordinate geom-
etry is brought together in this chapter. Challeng-
ing problem situations are presented whose solu-
tinnc involve the techniques of linear program-
Q .
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hing. In order to solve such problems, the student
led to consider systems of linear equations and
equalities. Graphical and algebraic methods of
plution are presented. The algebraic argument is
ased on the idea of equivalent systems. The simi-
r idea of equivalent sentences has been care-
lly developed in Chapters 9 and 20.
bjectives

The student should become capable of solving
system of linear equations
' ‘Ax 4+ By +-C=0
. Dx+Ey+4F=0,

It is expected that the student should be able to
derstand and to use both the algebraic methods
bf “elimination™ and “substitution’) as well as
hical methods. - '
Similarly, the student should understand that
e solution set of a linear inequality such as -
-+ By 4 C- < 0 consists of the points in a
lf-plane. He should be able to graph the solu-
on_set_of system-of-two-or-morelitiear inequali-
es.
We anticipate that the student wiil be able to
fise these techniques to arrive at the solution of an
ementary linear programming problem.

fhapter 26—EXPONENTS AND

A ma;o;r purpose of this chapter is to develop
anipulatory and computational skills. Using in-
gers as exponents leads to the useful scientific.
otation. The introduction of raticnal numbers as
nents is of assistance in working with radicals.
-Simple arithmetic can be done by “longhand” . -
ethods; extensive calculations can be performed
ficiently by computers. Logarithms are the major
bt in the middle ground for computations that
e too-laborious for longhand and too simple to
stify expensive computer time.
:The development of the material in this chapter - .-
of interest in itself. The student discovers that -
e basic idea (positive integral exponents) can
id, step-by-step, to the much more sophisticated

ncepts of exponential and logarithmic func- :
phs. - ' - "

bjectives S g C
This chapter provides the student’s first expo-
to a large number of new ideas, symbols, and °
thniques.- It.is-too much to expect complete .
stery. of ‘them all. If the student can-handle.

.....



Use vectors to prove certain geometric theo-
rems.

Chapter 22-COMPUTERS AND
PROGRAMMING

Purpose

There is no need te stress the increasing im-
portance of computers in modern society. Build-
ing heavily on the flow charting work of Chapter
3, we introduce the student to the elements of a
digital computer, an assembly language, and to
the basic language. Use is made of algorithms de-
veloped in earlier chapters to provide illustrative
material. The chapter should provide a minimal
understanding of the capacities and limitations

of computers, Students who wish to iearn more
about computers and computer language should
find this chapter a usefulpintroduction to pro-
gramming. ’

Qbjectives

Students should gain a_betteiunderstanding
oHtow-comFmEFETxé)ﬁ and the role of program-
mers in making computers work by studying this
chapter. If they have the opportunity to run some
of their programs, they will gain much greater
insight inio the challenges of programming. By
analyzing how a computer evaluates expressions,
students learn more about mathematical symbo-
lism and algorithms. Such algorithms as “divide
and average” and the solution of the general lin-
ear equation in one variable should become more

meaningful. Programming may motivate students
to continue studying mathematics.

Chapter 28—QUADRATIC FUNCTIONS
Purpose ;

" This chapter provides a systematic analysis of
quadratic functions and a formalization of meth-
ods of solving quadratic equations. Extensive use
is made of previously studied concepts. In par-
icular, we build upon the study of linear func-
ions, upon coordinate geometry. and ipon-the
arly ideas about finding the solution sets of
athematical sentences. The skills developed in
is chapter are useful in the later study of ex-
ential and logarithmic functions (Chapter 26).
bjectives o
The student should be able to

(a) identify the essential characteristics of the -
graph of a quadratic function when the
function is expressed in standard form;
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(b) solve fuadratic equations by the method of|
completing the square;
(c) state the necessary restrictions on the vari-
able in equations inveolving square roots,
absolute ‘values, and rauonal expressions
which lead to quadratic equations, and to
solve these equations.

Comment

The Board 110t convinced that everyone needs
this much exposure to quadratic functions.

Chapter 24—STATISTICS
Purpose
The increasing reliance on statistical methods
in the decision making process ix many branches
of human activity makes it essential that the edu-
cated citizen have some familiarity with statistical
techniques. In this chapter we attempt to present
some elementary ideas about organizing numerical
data and of reporting surnmary descriptions of the|
~—data—We-concentrate-on-the-use.of_the mean_an
the standard deviation as two numbers which
summarize information about a collection of nu-
merical data.
Statistical methods are most often uséd to reach
decisions or to make predictions, Such decision
and predictions involve probabilistic considera-
tions. In Chapter 28 we shall bring together the
methods of Chapter 24 and the probability theory,
of Chapter 11,

Objectives

We expect the student to understand how to

. construct and understand simple tables and
_graphs. In a similar way, he should understand
that the mean and standard deviation are useful
in reporting a “summary” of information about
a distribution. The level of expected competency
in calculation is shown by the nature of the exer-
cises, The material on the use of the normal curve
(Section 24-7) is preliminary. 1t will be reviewed
and reemphasized in Chapter 28.

Chapter 25-SYSTEMS OF SENTENCES
IN TWO VARIABLES o

Purpose ' A .
All the machinéry of probiem formulation, con-
struction of mathematical models, solution' of
equations and inequalities, and coordinate geom-

- etry is bronght together in this chapter. Challeng-
ing problem situations are presented whose solu-
tions involve the techniques of linear program-

Q
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ing. In order to solve such problems, the student
led to consider systems of linear equations and
equalities. Graphical and algebraic methods of
lution are presented. The algebraic argument is
sed on the idea of equivalent systems. The simi-
r idea of equivalent sentences has been care-
illy developed in Chapters 9 and 20.

bjectives

The student should become capable of solving
system of linear equations

AXx+By+C=0
Dx+Ey4-F=0.

It is expected that the student should be able to
derstand and to use both the algebraic methods
f “elimination” and ‘‘substitution”) as well as
aphical methods.

Similarly, the student should understand that
e solution set of a linear inequality such as
x 4+ By 4. C < 0 consists of the points in a
lf-plane. He should be able to graph the solu-

-set-of-system-of two-orniore linear inequali-

€S,

We anticipate that the student will be able to
these techniques to arrive at tie soluvion of an
ementary linear programming problem.

hapter 26— EXPONENTS AND
ARITHMS

urpose

A major purpose of this chapter is to develop
anipulatory and computational skills. Using in-
gers as exponents leads to the useful scientific
tation. The introduction of rational numbeis as
nents is of assistance in working with radicals.
imple arithmetic can be done by "lon§hand"
ethods; extensive calculations can be performed
iently by computers. Logarithms are the major
ol in the middle ground for computations that
100 laborious for longhand and too simple to:
istify expensive computer time,

The development of the material in thischapter .
of interest tn itself. The student discovers that
e basic idea (positive integral exponents) can
ad, step-by-step, to the much more sophisticated

ncepts of exponential -and logarithmic func-
ns. -

bjectives
This chapter provides the student’s first expo-

re to a large number of new ideas, symbols, and
hniques. It is too much to expect complete

astelrv of them all. If the student can handle
Q ;
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—tremelymessy expressions. Once again, the ho
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most of the exercises, this is sufficient. Specifica
we hope the student acquires familiarity with

(1) the definition of a* for X an integer,
(2) theinterpretation of a*/7as \/Tar,
(3) exp, and log, as functions,

(4) common logarithms.

This familiarity should be sufficient so that
student is able to

(1) manipulate freely with integral exponen
including the abtlity to use scientific no
tion;

(2) simplify ordinary expressions involving
tional exponents or radicals;

(3) use a table of mantissas with sufficient sk
to apply logarithmic techniques to ari
metic computations. .

Only a beginner’s level of skill is anticipat
For example, it is not planned that the student
able to interpolate. It is expected that he wou
have to proceed very slowly in “simplilying”

for degree of skill in manipulation is indicated
the exercises. '

The section on the slide rule is strictly int
“uctory and no practical use of a slide rule is
veloped.

Comiiien?

The second sentence of the second paragra
provides an illustration of the speed with whi
technology progresses. Less than a year after it w
written, small, inexpensive, battery powered el
tronic calculators were available to handle t
“middle ground for computations that are t
laborious for longhand and tco simple to justi
expensive computer time.’ : '

Chapter 27-LOGIC
Purpose

Logical thinking is inherent in all of mat
matics. From this point of view, a careful disc
sion of logical principtes might have come earli
in the sequence. Until the student acquires a gos
deal. of mathematical experience, however, it

difficule to illustrate the need for carefully org;
- nized methods of deduction. We can in this cha
ter discuss the logical framework which underli
the mathematical proofs to which he has |
exposed. As illustrations, we re-examine certa
proofs used in preceding chapters. Both di
nro?f and proof by contradiction are discussed

ERIC



yme detail. The methods of proof discussed in
his chapter will be refined and utilized in future
purses. '

bjectives .

At the end of this chapter, the student should

rnderstand and be able to correctly use the terms:
Simple statement, compound ‘statement, ne:

| gation, conjunction, disjunction, conditicnal,

| biconditional, logically equivalent, converse,

‘contrapositive, direct proof, proof by contra:

‘diction, quantifier. -

le should be able to symbolize statements, con-
ruct truth tables and use them to determine
gical equivalence. He should be able to con-
ruct a simple direct proof in either logical or
athematical form and complete a proof by con-
adiction. He should be able to state the nega-
n of & quantified statement, using Euler dia-
1s as an aid if he wishes.

ment - T

‘i;U'ndef Purpose, include the notion that logical
linking is useful outside mathematics. Emphasize

necessity for precision in use of language.

hpter 28—PROBABILITY AND *
ATISTICS
wpose :
r major goal is to lead the student to some

O

Merstanding of statistical results which are so

b0 reported. We frequen:i, encounter such
Mements as “the students of our school per-
pmed significantly better than the average of all
8dents in the school system;’ “the opinion poll
{2000 voters shows that candidate' A will be-
ted,’ or “the new medicine has no significant
t:on the recovery rate of patients” In this
apter we discuss the mathematical methods and
guments that are used in reaching conclusions
this kind. Our tools, of course, are the materials

(Chapters 11 and 24,

heclives .
AN ) e s » e
One:major emphasis is that statistical conclu-

:besed on samples, are probabilistic in na-
e There is enough material developed in the
pter. 80 that the student should able w0

ill encounter in the future, In order to
such understanding, .the student should
o follow the general arguments of the .
. The binomial case is emphasized, since
Q o ' :
45__

d the meaning of statistical statements - -




this provides the simplest example of a situati
in which a hypothesis may be tested by sampli
After finishing the chapter, the student should
able to state a simple hypothesis and to und
stand that experimental evidence could lead
rejection or acceptance of the hypothesis. Ma
students may eventually forget the details
example, that o,=1/npq for a binomial distri
tion), but the experiences should enable them
later years to exercise intelligent judgment
evaluating assertions based on statistical eviden
In particular, he will have sufficient backgrou
to move later into a more traditional course
introductory statistics and probability given
haps at the senior high school or college freshmi
level. Another possibility is for the interested s
dent to study the programmed course given
Iatroduction to Probability, School Mathema
Study Group, Stanford University, 1965. Part I
this text offers a careful treatment of independ:
events, based on the important notion of con

tional probability.

General Comments

1. Since the curriculum is for “all” students,
objectives of exercising, strengthening, and
viewing previously learned materials nced to
kept in mind. '

. The objectives of estimating and approxim
ing have not been mentioned. ’

3. A number of the chapter statements omit m
tioning the skill objectives which are built i
the text. »

4. An overall objective is extending from o
rmathematical system to a larger one,

3]
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